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PHILIPPINE MUSHROOMS 
By Jos£ Hioubl Msndoza 

Mt/eolagist, National Museum. Division, Bureau of Seienee, Manila 
SEVENTY-NINB PIATCS AND FITE TEXT F10UBB8 
INTRODUCTION 

The mushroom from time immemorial has been considered 
one of the delicacies of the table. According to classic litera- 
ture, Roman aristocrats prepared their own mushroom dishes, 
and in eating them used only amber knives and silver service. 
The following epigram shows the esteem in which the mush- 
room was held among the Romans as food; “Gold and silver 
and dresses may be trusted to a messenger but not boleti." 
History tells us that a fungus called “Caesar’s mushroom’’ 
{Amanita cassaria), said to be one of the most delicious, was 
seasoned by his wife, Agripina, herself, for the last meal of the 
Roman Emperor Claudius. The Chinese have long been known 
to be very fond of the mushroom. It is present in practically 
all their dishes. Mushroom culture among the Chinese has been 
known for centuries, and dried mushrooms have been brought 
from China to the Philippines in large quantities. 

In the Philippines mushrooms are becoming popular as an 
article of diet. Interest in mushrooms as food is shown by 
the number of people who collect them wild for the table, and 
by the increasing number of inquiries received at the Bu- 
reau of Science. Unfortunately lack of familiarity with the 
different types of mushrooms has given rise to cases of mush- 
room poisoning in Manila and in the provinces. This work 
has, therefore, been prepared in response to inquiries received 



2 The Philippine Journal of Seienee im 

by the author, and as a sruide in distinguishing edible from 
poisonous mushrooms. 

To enhance the practical value of this work, the author has 
taken pains to keep it within the understanding of the lay> 
man. Technical terms are used only whenever their replace- 
ment by popular expressions would jeopardize scientific accu- 
racy. Moreover, considerable help can be obtained from the 
glossary. 

The descriptions, together with the corresponding photo- 
graphs and drawings here presented, should enable anyone to 
identify the different kinds of mushrooms commonly found; 
and it is hoped that this work will prove useful to those more 
seriously interested in the study of mushrooms. 
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GLOSSARY 

Abbrbant. Differing from the eue- Aoni!XI!d. Attached to the stem 
tomsry structure of related groups. only at the upper corner. 

Acrid. Biting to the taste. Adpressed. In close contact, but 

AcuMiNAm Tapering to a point. not joined. 

Aohbrsnt. Groum to or sticking to. Analoot. Resemblance in certain 
Adnatb. Attached squarely to the respects only, not in the plan of 
■tjan structure. 
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ANA6T0M08IK0. Kunning together 
irregularly. 

Annulus. Ring formed on the stem 
by the inner veil. 

Apsx Opposite to the point of at- 
tachment (the top). 

Apiculatb. Ending in a little point 

Appendicuxatb. Hanging in small 
fragments. 

Apphoximats. Gills approaching to, 
but not actually touching the stem. 

Ascus, pi. Asci. The spore-bearing 
structure in Ascomycetes. 

Basidium, pL Basidia. The spore- 
bearing structure in Basidiomy- 
cetes. 

Bl-, BIS-. In combined words* mean- 
ing 'twice.* 

Bibnnial. Growing one year, flow- 
ering or fruiting the succeeding 
year; of two years* duration. 

Bifid. Divided halfway into two. 

CJGSPrrosE. Growing in tufts like 
grass. 

CAMPANUiJim Bell-shaped. 

Canaliculate. With a longitudinal 
channel or groove. 

Capillary. Threadlike. 

Capitate. Having a head. 

Cartilaginous. T o u g h^b r i 1 1 1 e. 
Breaking with a snap like a piece 
of cartilage. 

CiLiATB. Fringed with hairs. 

Clavatb. Club-shaped. 

Confluent. Meeting or coming to- 
gether. 

CoNiDiUM, pi. CONIDU. An asexual 
spore. 

CoNNrvENT. Coming into contact or 
convergent. 

Coraceous. Leathery. 

Corticx. The outer skin. 

Cortina. A veil of spiderweblike 
structure. 

Crustaceous. Of brittle texture. 

Cuticle. The outer skin. 

Cyathiform. (^p-shaped. 

Cystidium, pi. Cybtidia. a sterile 
cell, often inflated, projecting be- 
yond the basidia and paraphyses 
in the hymenium of Basi^omy* 
cetes. 


Deciduous. Falling or subject to 
fall, in season. 

Decurrbnt. GillsigiiEtning down the 
stem. 

Deliquescent. Becoming fluid when 
mature. 

Dentate. Toothed. 

Depressed. Sunken. 

Dichotomous. Forking in pairs. 

Discolored. Of a different color. 

Distant. Separated by wide spaces* 

Eccentric. One-sided. 

Echinulate. With short bristles. 

Effused. Expanded. 

Emaroinatb. With a sudden curve 
as if scooped out. 

Endogenous. Produced inside an- 
other body. 

Ekdopbridium. The inner layer of 
the peridium. 

Epiphyte. A plant which grows 
upon other plants but not parasi- 
tically. 

Eruhpbnt. Bursting through the 
surface of the substratum. 

Evanescent. Lasting only a short 
time. 

Exogenous. Produced on the out- 
side of another body. 

Exopbripium. The outer layer of the 
peridium in the Gasteromycetes. 

FACULTATiva Occasional, inciden- 
tal, as opposed to obligate. 

Farinose. Covered wiUi a white 
mealy powder. 

Fasciculate. Growing in bundles. 

Ferruginous. Of the color of iron 
rust. 

FlBRlLLOSa Clothed with small 
fibers. 

Filiform. Threadlike. 

Fimbrutb. Fringed. 

Fistulosb. Hollow, like a pipe. 

Free. Reaching the stem but not 
attached to it. 

Furcate. Forked. 

Fusiform. Spindle-shaped. 

Gills. The lamella or plates which 
bear the hymenium in Agarieaeem. 

Glabrous. Smooth, not hairy. 

Glbba. The internal tissue in Oae- 
teromyoetes and Tuberacem. 
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Grsgarxoub* Growing in company. 

Groove. A furrow, channel 

Habit. The general appearance. 

Habitat. The place of growth. 

Hsterogensous. Not uniform in 
structure. 

HOMOGENEOUa Uniform in struc- 
ture. 

Host. Plant or animal on or in 
which a parasitic fungus exists. 

Hyaline. Colorless, translucent. 

Hymenium. The layer composed of 
th,e spore-bearing organs. 

Hvpha, pi. HvPHi®, The threadlike 
element of which fungi are com- 
posed. 

Imuarginate. Without a distinct 
border. 

iNDEHXSCENT. Not Splitting when 
ripe; not opening in a definite 
manner. 

Inferior. Low down on the stem. 

INPUNDIBULIFORM. Funnel-shaped. 

Innate. Adhering by growing into. 

Involute. Rolled inward. 

Lamella, pi. Lamell/e. The gill or 
plate which in Agaricace® bears 
the h3nnenium. 

Latex. The fluid or “milk'' pres- 
ent in the cells of certain fungi. 

Lurid or livid. Discolored. 

Marginate. Having a distinct 
border. 

Matrix. The substance upon which 
a fungus grows. 

Membranous, Membranaceous. Thin 
and semitransparent. 

Multi. Many. 

Mycelium. Spawn ; vegetable hy- 
ph». 

Mycology. The study of fungi. 

Nodulose. Having nodules, or small 
knobs or knots. 

Ob-, prefix. Inversely or oppositely. 

Obconic. Inversely conical 

Oblong. Considerably longer than 
broad, and with nearly parallel 
sides. 

Obovate. Inversely ovate. 


xett 

OBSOurrE. Wanting or rudimen- 
tary. 

Obtuse. Blunt or round at the end. 

OcKRDous. Like yellow, not red, 
ochre. 

Opaque. Mostly used in the sense 
of dull, not shining. 

Operculum. A cover. 

Orbicular. Circular; flat, with a 
circular outline. 

OsTiOLE. The aperture through 
which the spores escape in cer- 
tain genera. 

Ovate, ovoid. Egg-shaped. 

Palmate. Lebed in a fingerlike 
manner. 

Papilla. A nipplclike elevation. 

Paraphvsis, pi Paraphybbs. Ster- 
ile filaments in a hymenium. 

Partial. Extending from the mar- 
gin of the cap to the stem. 

Pedicel. A small stalk. 

Peridiolum. The rounded bodies in 
Nidulariaco® (Bird's nest). 

Perennial. A plant that continues 
to live from year to year. 

Pbridium. The outer cover invest- 
ing the gleba in Gaateromycetes, as 
in puffballs. 

Pbrithecium, pi Pbrithecu. The 
flask-shaped structure which in 
Ascomycetes contains the asci. 

PiLEATB. Having a cap or pilous. 

PiLius. The cap structure bear- 
ing the hymenium in Agaricace®. 

Plane. Even, flat. 

Plicate. Folded into plaits. 

Plur-, Pluri-. Used as a prefix for 
‘many,’ or ‘several’ 

Poly-. Many. 

Pores. Openings or orifices for the 
escape of the spores. 

Porous. Equipped with pores. 

Radiate. Spreading from a center. 

Receptacle. An axis bearing one 
or more organs, as the stem in the 
phalloids; also used for any hy- 
menium-bearing structure. 

Remote. The position of the gilts 
when they do not reach the stalk 
but leave a free space around it. 
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BatzoMOEPH. A rootlike strand of 
compacted mycelium. 

Budimsnt. The earliest condition 
of an organ. 

ScLEEOTiUM. A compact mass of 
hyphie in a dormant state. 

Scurf. Thin dry scales or scabs. 

Septate. Having divisions or par- 
titions. 

Serrate. Notched or toothed on the 
edge. 

SiMPliE. Unbroken; unbranched; un- 
divided. 

Sinuate. Gills that arc notched 
near the stem. 

Spores. The analogues of seeds in 
flowering plants. 

Sporophore. The fruit body. 

Squamose. Scaly. 

Stellate. Star-shaped. 

Sterigma, pi. Sterigmata. The por- 
tion of the basidium-bcaring 
spores. 

Stipe. A stalk. 

Stifitate. Having a stalk or stem. 

Striate. Marked with fine lines, 
grooves, or ridges. 

Stroma. A cushionlike body in 
which the perithecia are immersed 
in many Ascomycctes. 

Stuffed. The condition of the stem 
in which the interior is filled with 
a substance of a texture different 
from that of the walls. 

Sub-, prefix. ‘Under/ ‘below/ or 
‘partly.' 


Sulcatb. Marked with grooves. 

Superior. Annulus or ring that is 
near the apex of the stem. 

Synonym. A superseded or unused 
name. 

Tawny. Of a dull yellowish-brown 
color. 

Tra&ia. The tissue between the hy- 
menium in gills. 

Truncate. Ending abruptly as 
though cut off at the end. 

Tubercle. A small wartlike pro- 
tuberance. 

Turbinate. Top-shaped. 

Umblicate. With a small central 
depression. 

Umbo. A centra! elevation of the 
pileus. 

Umbonate. Having an umbo. 

Universal. A term applied to the 
volva or veil which cwnfTletely 
envelopes some fungi when young. 

Vbiu The outer envelope in the 
Agaricaceae within which develop- 
ment takes places. 

Venose. Having veins. 

VE5RRUCOsa Warty. 

Vesicuixise. As if composed of 
bladders. 

Viscid. Clammy; sticky. 

Volva. The tissue enveloping the 
young sporophore usually ruptured 
at the apex, leaving a cup-shaped 
structure at the base of the stem. 

Zone. A girdle. 


MUSHROOMS AND TOADSTOOLS 

The question is often asked: “How can the mushroom be 
distinguished from the toadstool?" The answer is simple 
enough; There is no difference between these two groups of 
fungi. A fungus with a fleshy, tough, or jellylike fruit body 
that can be studied with the naked eye is called mushroom. A 
stool-shaped mushroom is called a toadstool. By inference the 
word toadstool has come to mean a poisonous fungus, and the 
word mushroom, an ordinary field agaric. Such a definition 
leaves out varieties that are neither toadstools nor mushrooms. 
To avoid confusion, a better usage is suggested, in which “toad- 
stool" and “mushroom” are synonymous. 
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The Philippine Islands are extremely rich in f untp, especially 
the mushroom group. The question of vital importance now 
is not how to distinguish the mushroom from the toadstool or 
vice versa, but how to distinguish between mushrooms that are 
poisonous and those that are edible, in order to avoid eating the 
poisonous kinds. 



Fio. 1. Structure of it clU muehroon. 


Gill mmhroome . — ^The structure of a gill mushroom (text 
fig. 1) consists of the stem, or stipe; the cap, technically called 
pUeus, whidi is the expanded portion at the top; the gills, or 
IcmeUse; a cuplike structure at the base of the stem, cidled 
volva; the veil covering the gills; and a ring, or annulus, just 
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on top or at the center of the stem. In some mushrooms the 
ring or the cup, or both, are present. In the genus Amanita 
(Plate 12) the cup and the ring are present. In Lepiota (Plates 
14 and 17) and PgaUiota (Plates 47 to 50) the ring is present, 



Fio. ^ CriMW fteetion of » very omaU portion of n ffllU abowlnv hyphie; iMwidia; 
•torigmaU; d, aporoi; a, eyatidium; higUy mngnifted. 


while in Volvaria (Plate 42) the ring is absent but the volva is 
inresent. In the case of Collybia (Plate 23) the ring and the 
volva are absent. On the underside of the cap are found the 
gills, or lamellse. They appear as thin bladelike structures, ex- 
tending from the stem to the margjn of the cap in some mush- 
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rooms, while in others they extend further out off the margin. 
In some species the long gills alternate with the short ones. The 
cap is covered on the underside with a delicate membrane, called 
the veil. The veil is prominently seen in the early stages, but 
soon breaks off. When a sliced thin portion (text fig. 2) of the 
gill is examined under the microscope, it is found to be composed 
of a large number of threadlike hyphse similar to those that com- 
pose the mycelium, except that hyphse composing the gills are 
close together so as to form a compact body. The spores are 
produced on the sides of the gills. Certain hyphse of the gills 
are modified into club-shaped structures, called baaidia (sing. 
basidium), each club having four tiny projections technically 
known as sterigmata (sing, sterigma) at the end. For this 
reason these mushrooms are called Basidiomycetes. Some of the 
basidia become larger at the end and extend further to form 
cystidia (sing, cystidium). These serve to stretch the gills and 
thus tend to liberate the spores much more readily. 

The basidia are very minute, and a small space can accom- 
modate a large quantity of them. The gills of a mushroom 
accommodate numerous basidia. Each of the sterigmata in a 
basidium bears a spore. The spores vary in shape from round 
to oval, and from smooth to spiny. Professor Buller, of the 
University of Manitoba, found that a single individual of Psa- 
lliota campestris produces about 1,800,000 spores. Others, like 
the simple puffball, produce as many as 7,000,000,000 spores. 
But not all spores germinate, otherwise the whole earth would 
be covered with mushrooms. It is estimated that not more than 
one in 20,000 spores succeeds in developing. As the spores 
mature, they are discharged from the basidia, being projected 
outward at right angles to the surface of the sriH- 

In certain kinds of mushrooms, such as many of the species 
of Coprinus (Plate 52), and in others belonging to the same 
group, the gills are very close together, but at maturity they 
dissolve into an inky fluid. This process is in no sense compar- 
able to the dissolution of chemical substances, but is a process 
of autodigestion. The spores on these gills mature in a de- 
finite order. Those that are at the lower end of the gills ma- 
ture first, followed by others in succession upward. As the 
cap begins to open in bell-shaped form, the lower ends of the 
gills are slightly separated from each other. There the spores 
mature and fall. At once autodigestion sets in and removes 
the now useless parts of the gills, thus leaving a clear path for 
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the fall of the spores from higher up. This continues until all 
the spores have fallen and the gills have entirely dissolved. 

There are two stages; namely, the vegetative or the growing 
stage of the mushroom, and the fruiting stage. The former, 
which is the mycelial stage, is equivalent to the common term 
spaum in the mushroom, while the fruiting stage is the mush- 
room stage. Mushroom spawn, therefore, takes the form of 
strands of mycelium (Plate 1, fig. 3), which are usually inter- 
laced into definite threads, each thread growing by increasing 
in length at the end. The thread grows independently and even 
branches out. The strands of mycelium which constitute the 
spawn grow rapidly under favorable conditions, but if they 
are retarded, it takes weeks, months, and even years for them 
to mature and to produce mushrooms. In countries like the 
United States and some parts of Europe, where mushrooms are 
grown artificially, commercial spawn is used. It is sold in bot- 
tle- and brick-shaped forms (Plate 1, figs. 1 and 2). 

Other types of mushrooms . — So far we have been dealing 
only with the gill type of mushrooms. There are, however, 
a number of types of fungi that are just as truly mushrooms, 
among which are a large number of shelflike mushrooms that 
do not have gills at all, but, instead, on the under side of the 
shelf a large number of little pores or tubes (Plate 56). The 
spores are produced on the inner surface of these tubes. They 
are produced on the basidia, just as in the gill fungi, so that 
the inner surface of the tubes, sufliciently magnified, looks very 
much like the surface of the gill. Many of these pore fungi 
are woody or leathery and tough, and therefore not good to eat ; 
but a few of them are fleshy and tender and very palatable. 
There are also a large number of umbrella-shaped fungi which 
have pores instead of gills. These are mostly fleshy and tender. 
Some of them are edible, while others are poisonous. 

A number of other mushrooms produce their spores on the 
basidia. Among them are the hedgehog fungi (Plate 59) and 
the club fungi (Plate 60). The hedgehog fungi are so called 
because they bear many spinelike branches on the surface of 
which the spores are produced. These species always hang 
downward, no matter in what position the fungus is growing; 
this fact serves to distinguish them from the club fungi, since 
in the latter the branches always project upward. 

Another important group of mushrooms is the puffball group 
(Plate 70) . The spores of a puffball are produced on the basidia 
which are scattered through the greater part of the interior 
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of the mushroom, and when they are mature they can easily 
be puffed out by pressinsr on the sides of the puf^all. 

M mushrooms so far mentioned produce their spores on the 
basidia and are, therefore, Basidiomycetes. There is another 
very large group of fungi, which includes a few mushrooms 
and produces its spores in a very different way. These are the 
sac fungi, or Ascomycetes, so called because their spores are 
produced within little saclike structures. Most of the sac fungi 
have small fruit bodies, and grow as parasites on other plants. 
They are very important as causes of plant diseases; they are 
not mushrooms, except a few that are large enough to be studied 
without the aid of a microscope. Familiar examples of mush- 
rooms belonging to this group are : Morcketta escidenta (Plate 74, 
fig. 1), Peziza stdcipea (Plate 76, fig. 1), and Xylaria dealbata 
(Plate 77, fig. 2) . These sac mushrooms discharge the spores 
forcibly, the eight spores in a sac being hurled in a cluster. 
Usually a considerable number of sacs discharge their spores at 
the same time, and then it is several minutes before others are 
discharged, so that at periodic intervals a cloud of spores may 
be seen issuing from the fruit body. 

Another very interesting group of mushrooms are the stink- 
homs (Plates 64 to 69). The spores of these fungi are sticky 
and are deposited in a mass on an exposed portion of the body. 
From this mass of spores emanates a foetid odor that attracts 
insects, especially flies. The spores attach to the feet of the 
insects and are carried away in this manner. 

Development of mushrooms from, the button stage, — Since the 
spawn is the vegetative, or the growing stage of the mushroom, 
it developes through the substratum or host on which the strands 
grow. When the mushroom or fruiting stage begins, small 
knots, or buttons, appear on these strands. This stage is known 
as the button stage (Plate 2). At first these knots appear as 
tiny dots, developing from the size of a pinhead to that of a 
pea, or even larger; later they elongate, while the end becomes 
larger. At this period the main parts of the mushroom — ^the 
stem and the cap — ^begin to be more distinct. 

The substratum. — ^The substratum here is the material on 
which a fungus grows, whether it be soil, bark, wood, dead 
leaves, a living tree, or some other material. Every mushroom 
lives on some kind of substratum. Many of them, however, are 
limited to certain definite kinds. Some species, for instance, 
grow only on dung, or on soil that is rich in humus ; others, like 
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to grow on dead wood; while atill others thrive on meadows and 
lawns. 

Light requirement of mushrooms . — Most fungi grow better in 
the dark than in the light; others grow only in the shade; while 
still others grow only in the open sunny places. Obviously, 
then, some mushrooms require only a certain amount of light. 
Some are able to live very well in the dark, but fail to produce 
fruiting bodies. In caves, and in abandoned mines, or tunnels, 
where there is no light, PsaUiota eampestris is grown commer- 
cially. 

Water requirement of mushrooms.— The notion, based on 
superficial observation, that mushrooms require a great deal of 
water, holds true for many fungi, but not for idl. The shelving 
fungi (Plate 67), for example, require very little water. Most 
mushrooms require an abundance of water for the develop- 
ment of their fruiting bodies, but they do not flourish in places 
that are continuously saturated with water. Most mushrooms 
develop fruiting bodies only during the wet season. A single 
downpour of rain during the dry season does not bring a good 
crop of mushrooms; a shower must be followed within one or 
two days by another shower for the fruiting bodies to develop. 

Animals in relation to mushrooms . — ^There are a number of 
ways in which animals affect the life of mushrooms. Chief 
among these is the destruction of the fruiting bodies. Many 
animals feed upon mushrooms. Carabaos, cattle, sheep, and 
goats are very fond of certain kinds, especially the large puff- 
balls. Rats are very fond of mushrooms when they are still 
in the button stage. In mushroom culture these rodents are 
often the cause of failure. Slugs and crickets habitually feed 
upon various kinds of mushrooms. In mushroom beds the 
most destructive animals are the maggots, the young of small 
flies or gnats. They bore into the mushroom and riddle it 
in a short time. Mushroom mites are sometimes troublesome: 
these multiply very rapidly. 

A very interesting mushroom is Collybia albuminosa, which 
has the habit of growing on or near ant hills. There is a certain 
substance excreted by ants that stimulates the appearance of 
this mushroom. Because of its habit to grow from termite 
nests, this mushroom is sometimes called termite fungus. In 
certain tropical countries, not excluding the Philippine Islands, 
a very interesting interrelation of mushrooms and animals is 
presented by the leaf-cutting ants. These carry pieces of leaves 
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from some trees on their back to a suitable place. The pieces 
of leaves are chewed to a pulp and spread out. On this, they 
plant the mycelium of a mushroom, and in a few days under 
favorable conditions mushrooms stow. These ants take s:ood 
care of their gardens, weeding out undesirable fungi and in 
return obtaining an abundant supply of food. The mushroom 
they cultivate is Rozitea gemylophora, one of the umbrella typea 
of gill fungi. 

Parasitic and saprophytic mushrooms . — A great number of 
mushrooms are destructive parasites. In many trees heart 
rot is caused by the growth of the penetrating mycelium of 
some fungi. Armillaria mellea (Plate 22, fig. 1) which is 
one of the worst parasites, even attacks living trees, ultimately 
causing death. Many of the bracket types (Plate 67) and the 
oyster mushrooms, like Plcurotm (Plate 3), attack roots and 
trunks of trees. Some mushrooms live as parasites on other 
mushrooms. A great many of the wood-destroying fungi are 
parasitic for a part of their lives, and become saprophytic 
later. Once they have gained entrance into a tree through a 
wound, they begin to develop, and when the tree is killed, they 
continue to live on it. Others exist as saprophytes, living en- 
tirely on dead wood (Plate 4). Many of the Lentinus belong 
to this tjrpe of mushrooms. 

The fairy rings . — Fairy rings are more or less circular forms 
of mushrooms or toadstools (Plate 6). They are easily recog- 
nized in fields, lawns, or grassy places. All over the world, in- 
cluding the Philippines, fairy rings are connected with supersti- 
tious beliefs that vary in different countries. In the Philippines 
it is a common belief that fairy rings mark the path of dancing 
fairies and that they bring good luck to the people that live 
near them. In France, however, the peasants are afraid to enter 
these rings because they believe that huge toads that are apt 
to injure men are to be found there. In Germany, country 
folks believe that the center of the ring marks the place where 
an enormous dragon has rested the previous night. Even 
in scientific circles it was formerly believed that thunder, light- 
ning, whirlwinds, ants, or animal urine cause the formation of 
fairy rings, until 1796, when Withering discovered that Maras^ 
mius oreades is responsible for the fairy-ring formation. Later 
many scientists followed up this problem and ultimately came to 
the same conclusion ; namely, that fairy rings are caused by the 
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growth and habit of certain mushrooms, and have no connection 
whatsoever with any supernatural influences. 

Fairy rings are formed by the mycelium that starts from 
a single spore. This mycelial growth extends in all directions, 
forming a circular periphery at which mushrooms spring up. 
Outward from the center the mycelium dies off, after using up 
the organic matter in the soil, while at the periphery it grows 
luxuriantly, because the soil there is still rich with food ma- 
terials. Every year, as fresh organic matter becomes avail- 
able, the mycelium continues its outward growth, retaining its 
circular margin, so that another crop of mushrooms springs from 
the periphery as before, leaving behind the dead mycelium as 
previously. In this way the ring increases in diameter year 
after year. The decayed mycelial materials are naturally rich 
in organic matter, and it is said that fairy rings could continue 
growing for many years, even for centuries. 

In countries outside the Philippines about 100 species of 
mushrooms are reported to form fairy rings. A few are Le- 
piota ehloroapora, Marasmius oreades, and Psailiota silvicola. 
Copeland reported in 1905 that Psalliota perftiscus forms a ring 
in the Philippines. Two mushrooms, Lepiota cepaestipes and 
Calvatia lilacina, were also observed to form fairy rings in this 
country. 

Common belief about mushrooms in relation to thunder . — 
It is a common belief in the Philippines that thunder and light- 
ning have something to do with the spontaneous appearance of 
mushrooms. When thunder begins to rumble, especially during 
May or early June, at the start of the rainy season, young and 
old in rural communities rush out to the open fields and meadows 
in search for mushrooms. A heavy rain occurring at night and 
accompanied by loud thunder is said to be a sure sign that 
mushrooms will appear the next morning. Of course, moisture 
is essential to the development of mushrooms. Before or during 
the early part of the rainy season the days are warm, and nat- 
urally during downpours the atmosphere is full of electrical 
charges, causing thunder and lightning. This phenomenon gives 
rise to the belief that thunder and lightning are responsible for 
the spontaneous appearance of mushrooms in the fields and 
meadows. 

Luminosity in mushrooms . — Luminosity in some mushrooms 
has long been known by men. Past writings have stated that 
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people gathered certain luminous mushrooms and put them in 
appropriate places to guide their ways at night in the forest. 
In places where there is danger from fire, or where grain, com, 
and the like are stored, luminous mushrooms were used as 
illumination. Even the mycelium of such mushrooms is lu- 
minous, and the wood that is attacked by this kind of fungi also 
emanates light. In the Philippines people are familiar with 
the luminosity of some fungi. Most common among these are 
the species of Pleurotue (Plates 29 to 31). They are called 
anandap in Ilocano and alitaptap ^ in Tagalog. The luminosity 
of some of these mushrooms would also help to distinguish one 
species from another. Among the mushrooms besides the many 
species of Pleurotue reported to emanate light are: ArmUlaria 
meUea, some species of Xylaria, and several of Pomes. 

Native names of Philippine mushrooms . — In the Tagalog prov- 
inces the general name for edible mushrooms is kabute^ derived 
from the Tagalog word kabutihan.^ Common names are ap- 
plied to particular forms, often according to the place in which 
they are produced, and sometimes according to the outstanding 
characters of the mushrooms themselves. Kdbuteng punso* 
is the name given to Collybia albuminosa, because of the habit 
of this mushroom to grow on or near ant hills. Volvaria es~ 
eulenta is given the name kabuteng ginikan, because of its habit 
of growing on rotten palay straw. The fanlike mushrooms of 
the genus Pleurotue are called anandap in Ilocano and alitaptap 
in Tagalog, because of the phosphorescence given off by them at 
night. The puffballs are called parapara* in Ilocano, because 
of their likeness to the embryo of the coconut. Bakui, hdat, or 
kuat are terms applied to rather leathery fungi in Tagalog. 
The word for mushroom in Negros Occidental and Panay is 
ohong; in Leyte, vlaping; in Pangasinan and Ilocano Provinces, 
oong; in Bicolano, tob6 or tigbos; in Cagayan and Isabela, ka- 
rtdu;'^ and in Zambal, dakaakan. In Pampanga the ordinary 
umbrellalike mushroom is called payungpaywPQan. Balugbug 
daguis * is the name given to Aurictdaria in Pampanga ; tai^ang- 
daga in Tagalog, Mi^a ti otot in Kalinga, and in Negros Occi- 
dental and Panay the members of this genus are called dolongan 
sang kahoy.’’ 

• Firefly. 

* Goodness. 

' Mushroom on the ant hill. 

‘Embryo of the coconut. 


' UmbreHaUke. 

* Rat’s ear. 

'Ear on the wood. 
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THB MtrSHROOM AND ITS RELATION TO MAN 

Poisonous mushrooms . — Poisonous mushrooms were known 
even before the Christian era. The Romans associated poison- 
ous serpents and fungi in their minds. Pliny writes; 

Noxious kinds must be entirely condemned; for if there be near them 
a hobnail or a bit of rusty iron or a piece of cotton cloth, forwith the 
plant, as it grows, elaborates the foreign Juice and flavors into poison; 
and country folk and those who gather them are alone able to discern 
the different kinds. Moreover they imbibe other noxious qualities besides; 
if, for instance the hole of a venomous serpent be near and the serpent 
breathe upon them as they open from their natural affinity with poisonous 
substances, they are readily disposed to imbibe such poison. Therefore we 
must notice the time before the serpents have retired into their holes. 

An epigram attributed to Martial on the death of Macrinus, 
says: “You were wont to deny, Macrinus, that men could be 
killed by fungi ; yet Boleti were the cause of your death.” 

In the Philippines the people in rural communities believe 
that mushrooms growing on animal dung and those that have 
white rings are poisonous or at least not edible. They are very 
cautious in collecting mushrooms in the woods for the table, 
especially those that are slightly colored. It is also a com- 
mon belief that when a piece of garlic dipped in a cooked mush- 
room turns black, the mushroom is poisonous. To indicate the 
characters of the poisonous or nonedible mushrooms, descrip- 
tive names are given to them. For example, the Ilocanos call 
Lepiota chiorospora, a poisonous species, oong ti takki nuahg; * 
in Tagalog it is called payong ahas.* 

Fortunately there have not been many cases of fatal poisoning 
in the Philippines from mushrooms. In fact the deadly poison- 
ous species are rarely found in the lowlands. The deadly kinds, 
such as the species of Amanita that thrive in cold countries, 
are not met with, except in cool places in high mountains like 
Baguio, Mountain Province, and its vicinity. 

Mushroom poisoning . — The question of toxicology of the higher 
fungi is of theoretical and practical importance. Unfortunately 
not much investigation has been accomplished so far, especially 
in the Philippines. A few toxic compounds, chiefly alkaloids, 
have been isolated from mushrooms, especially from Amanita 
muscaria, A. phaMoides, A. pantherina, and other species of 
Amanita. 


'Muihroom on carabao dung. 


'Snake nrashroom. 
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Choline . — Choline is an alkaloid of wide occurrence in the 
animal and vegetable kingdoms. It has been isolated from Ama- 
nita musearia, A. pantherina, and several other higher fungi. 
It is said not to be very toxic, but combined with oxygen it 
passes over into muscarine. According to Kobert the remains 
of choline on the decay of the mushroom containing it is not 
muscarine but a very closely related alkaloid, neurin. Thus 
a comparatively harmless alkaloid is transformed into an ex* 
tremely deadly one, simply by the partial decay of the plant in 
which the former is usually found. Neurin in its physiological 
effects is practically identical with muscarine, which is described 
below. 

Muscarine . — Muscarine is the most dangerous alkaloid found 
in mushrooms. It is most abundant in Amanita musearia, 
other species of Amanita, and some members of Boletus and 
Russula. It is probably identical with bulbosine, which was 
isolated from Amanita phailoides by Boudier. Muscarine is an 
extremely violent poison, 0.003 to 0.005 of a gram (0.06 grain) 
being highly toxic to man. Like other constituents of mush- 
rooms, the amount of muscarine present varies very greatly 
with the varying conditions of soil and climate. According to 
Kobert, Amanita musearia contains besides choline and mus- 
carine, a third alkaloid, which he calls “pilz-atropin.” This 
alkaloid, like ordinary atropine, neutralizes to a greater or lesser 
extent the muscarine. Fortunately muscarine has a very un- 
pleasant taste. Amanita musearia is said to be used by the in- 
habitants of northern Russia as a means of inducing intoxica- 
tion. To overcome the extremely unpleasant taste of the plant 
they swallow pieces of the dried cap without chewing them, or 
boil them in water and drink the decoction with other substances 
which disguise the taste. 

The symptoms of poisoning with muscarine through eating 
Amanita musearia are not at once evident. They usually man- 
ifest themselves in from one-half to two hours. Vomiting 
and diarrhoea almost always occur, with a pronounced flow of 
saliva, suppression of urine, and various cerebral phenomena, 
such as giddiness, loss of confidence in one’s ability to make 
ordinary movements, and derangement of vision. This condi- 
tion is succeeded by stupor, cold sweat, and a very marked 
weakening of the heart’s action. In cases of rapid recovery 
the stupor is of short duration and usually marked with mild 
delirium. In fatal cases it continues from one to two or three 
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days, and death at last occurs from the gradual weakening and 
final stoppage of the heart action. 

Aimantto nmscaria must be definitely established as the cause 
of poisoning before the prognosis can be determined and proper 
treatment given. The treatment for poisoning by muscarine 
consists primarily in removing the unabsorbed portions of the 
mushroom from the alimentary canal and in counteracting the 
effect of muscarine on the heart The action of this organ 
should be fortified at once by the subcutaneous injection, by 
a physician, of atropine in doses of from one one-hundredth to 
one-fiftieth of a grain. The strongest emetics, such as sulfate 
of zinc or amorphine, should be used, though in case of profound 
stupor even these may not produce the desired effect. Freshly 
ignited charcoal or two grains of a 1 per cent alkaline solution 
of permanganate of potash may then be administered, in order, 
in the case of the former substance, to absorb the poison, or, 
in the case of the latter, to decompose it. This treatment should 
be followed by oils or oleaginous purgatives, and the intestine 
should be cleaned and washed out with an enema of warm water 
and turpentine. The use of atropine to stimulate the heart that 
has already ceased to beat is indeed the means of saving 
numerous lives. Its use, therefore, should be poshed forward. 
PhaUin may be present in Amanita mvecaria. Symptoms of 
this poison should be looked for in the color of the blood serum 
discharged from the intestines. 

PhaUin. — Chemically this toxic substance is generally con- 
sidered to be of an albuminous nature. It is so deadly that 
0.0015 grain per 2 pounds live weight is a fatal dose for cats 
and dogs. It is the active principle of the most deadly of all 
mushrooms. Amanita phaUoides, or death-cup fungus. (There 
are indications of the presence of this plant in Baguio, Motm- 
tain Province, and its vicinity.) Its effect is not, as in the case 
of muscarine, paralysis of the nerves controlling the action of 
the heart, but a rapid dissolution of the blood corpuscles, the 
blood serum escaping from the blood vessels into the alimentary 
canal, and the whole system being rapidly drained of its vitality. 
No bad taste warns the victim, nor do the preliminary symptoms 
begin until nine to fourteen hours after the poisonous mush- 
rooms have been eaten. There is considerable abnormal pain, 
and there may be cramps in the legs and other nervous phe- 
nomena, such as convulsions, and even lockjaw or other kinds 
of tetanic symptoms. The pulse is weak, the abnormal pain 

mif — I 
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is rapidly followed by naosea, vomiting, and extreme diarrhcea, 
the intestinal discharges assuming the “rice-wash" condition 
characteristic of cholera. The latter symptoms are persistently 
maintained, generally without loss of consciousness, until death 
comes, in from two to four days. 

There is no known antidote against phallin. Competent med- 
ical advice should be obtained as soon as possible. Active eme- 
tics, such as ipecac, mustard, apomorphine, assisted by the 
stomach tube, purgative (castor oil being preferable to the sa- 
lines) , should be administered at once, and every effort made to 
reduce further absorption of the poison to a minimum. High 
enemata to empty the lower vowel must be used early. Later 
normal saline solution may be given in the forms of enemata or 
even intravenously to supply the body’s need for fluid and to ease 
the torturing thirst Narcotics and anodynes in large doses are 
necessary to relieve the intense pain and to quiet convulsive 
movements. Nitroglycerine and strychnine given frequently and 
up to the limit of tolerance are of great value. Cyanosis calls 
for oxygen inhalation. Atropine may be used as a stimulant 
and a corrective with morphine, but it has no antidotal value 
here. Milk, raw or boiled, may be regarded as a mild natural 
antidote. Alcohol should probably not be given in any form. 
Strong coffee is indicated, as are hot dry applications to the 
body. Digitalis may be used, but shows no effects until six 
to ten hours later. Camphor in sterile oil given subcutaneously 
every hour is very helpful. Large draughts of hot water, flax- 
seed tea, or starch water, may be used, as well as tannigen, 
bismuth subcarbonate, and opium, to quiet the excessive diarrhoea 
and vomiting. Supportive measures and good nursing are of 
the greatest importance. 

A number of minor poisonous species of mushrooms, like Le- 
piota chloroepora, L. eepaeetipee, some Panmlus, and others, 
produce symptoms that resemble the action of muscarine. These 
species have not been given the importance and attention which 
they deserve. Fortunately they usually have an emetic action 
which prevents fatal consequences. Some of them are violent 
gastro-intestinal irritants and may thus add gravity to the ill- 
ness. Death from them is almost unknown in healthy adults. 

General rules to prevent mushroom poisoning . — ^There are 
no set rules for telling whether mushrooms are edible or poison- 
ous. The only safe procedure is to know a mushroom before 
eating it. Such tests as “peels," or “blackens a silver coin when 
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cooked/' are of no value. Some of these tests happen to apply 
also to edible mushrooms. The following rules may help to 
avoid mushroom poisoning: 

1. Avoid fungi in the button or unexpanded stage, also those 
in which the flesh has begun to decay. 

2. Avoid all fungi that have death cups, stalks wiih a smaller 
base surrounded by a saclike or scabby envelope, especially if 
the gills are white. 

8. Avoid fungi having a milky juice, unless the milk is red- 
dish. 

4. Avoid all tube-bearing fungi in which the flesh changes 
color when cut or broken, where the mouths of the tubes are 
reddish; in the case of other tube-bearing fungi proceed with 
caution. 

6. Fungi that have a sort of spider web or cottony ring around 
the upper part of the stalk should in general be avoided. 

6. Mushrooms with white gills and a ring on the stem, espe- 
cially when the gills become greenish at maturity, should gen- 
erally be avoided. 

7. Mushrooms that have brown to black gills which grow on 
animal dung should generally be avoided. 

8. Unless you are very familiar with the edible species you 
are collecting, never gather mushrooms in or near wood areas 
except for study. 

9. Do not eat any mushroom on the word of the self-styled 
expert, unless you are personally familiar with tiie species in 
question. 

10. Boiling does not suffice to rid a deadly variety of mush- 
room from poison. 

11. Upon arrival from a collecting trip, examine again all 
mushrooms in the collection basket and discard any poisonous 
or undesirable ones. 

12. Mushrooms should always be eaten soon after gathering 
(though many species may be dried for future use) . As in the 
ease of all organic substances, changes brought about by bac- 
teria and molds soon set in. A fungus in which the gills or 
pores are altered by parasitic attack should never be gathered 
for the kitchen. No one would think of eating meat that was 
not fresh, unless frozen, or fish or fruit from a damaged tin. 
Old mushrooms and those burrowed by larve should be rejected. 

18. As in the case of some other foods, many people are unable 
to eat mushrooms of any description without discomfort. 
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14. Mushrooms that are perfectly fresh and wholesome may 
prove indigestible even to those whose digestive powers are 
in no wise defective. Faulty cooking or overindulgence in eat- 
ing are frequent causes. A heavy meal of mushrooms on return- 
ing from a long walk, tired and hungry, is harmful; in no case 
should fungi be eaten unaccompanied W other foods, such as 
rice, bread, or meat. 

MUSHKOOMS IMPORTED INTO THE PHILIPPINES 

Mushrooms imported from foreign countries constitute the 
only regular mushroom supply for the restaurants and homes in 
the Philippines. The native mushrooms are available only dur- 
ing the mushroom season, yet a small quantity of these reach 
the market. The growing popularity of Chinese dishes in chop- 
suey houses, and the introduction of the popular Japanese *'su- 
kiyake” in Japanese restaurants demand an increasing supply 
of mushrooms. The most popular imported mushrooms are 
Pleurotus oetrealtis (Plate 6, fig. 1) and Auricvlmia spp. (Plate 
6, fig. 2) from China, the ''shiitake” (Plate 6, fig. 8) from 
Japan, the champignon from France, or mushrooms from the 
United States. The last two mentioned are PsdUiota eampeatris. 

The species of Auricularia are imported in dried form. Foo- 
chow, China, is the center of trade. These species are some- 
what leathery. Before cooking, they should be soaked in water 
to restore their original form. They become tender and melow. 
The species of Aurvctdaria are the most popular of the mush- 
rooms in the Philippines. They are almost always combined 
with Chinese dishes, especially those that are stewed, like chop 
suey, "pinsi,” and others. There are several species of Aurim- 
laria sold in the market, chief among which are A. aurieuJta- 
jttda (Plate 62) and A. polytricha (Plate 68, fig. 2) . All these 
species are also found in the Philippines. Unfortunately few 
people know them. These mushrooms are found abundantly 
on rotten trunks and branches of trees, especially in the forest. 
The native species of Auricularia are clean ; besides, they can be 
collected in the fresh condition. The sources of imported auri- 
cularias and the methods used in their preparation for market 
are unknown to us.^** Imported auricularias are found in Ma- 

** On tee Chinese meteod of mushroom culture, Julian Arnaud, Mush- 
room as an article of commerce, Daily Consular Trade Reports, Washing- 
ton, D. C., No. 299 (1918) 1117-1118, may be consulted. 
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nila markets, particularly in Chinese “tiendas," where they 
are sold at 4 p«303 “ per kilo for the first grade, and at 2 pesos 
per kilo for the second grade. 

The shiitake mushroom, scientifically known as Cortinellus. 
Shiitake, is now becoming very popular in Japanese restaurants, 
as well as in Chinese chop-suey houses. It can be purchased 
both in the large Chinese “tiendas” and in Japanese groceries. 
It is imported in dried form and sold according to grade, depend- 
ing on the size. The first grade is sold at 4 pesos per kilo, and 
the second at 8 pesos per kilo. 

Like other dried mushrooms, Cortinellus Shiitake should be 
soaked in water before cooking, and later rinsed well so as to 
remove all dirt adhering to the crevices and surfaces of the 
plant. After soaking, it regains its original shape and softness. 
This is the most delicious species among the dried mushrooms. 
Pleurotus ostreatus is imported from China in dried form and 
found in Chinese chop-suey houses, although it is much less 
used than the auricularias, for it is used in highly prized dishes. 
This mushroom can be purchased in Chinese “tiendas” for 4 
pesos per kilo. Pleurotus ostreatus is also found in the Phil- 
ippines, although in more limited numbers. It grows on rotten, 
fallen trunks of trees in humid forests. There is no doubt that, 
once the artificial method of growing it has been studied, this 
mushroom can also be grown commercially in the Philippines. 
Pleurotus ostreatus should also be soaked in water and washed 
well before cooking in order to restore its freshness and its 
normal form and size, and at the same time to remove the dirt 
from the gills and other parts of the plant. When it is cooked, 
it is as good as any other good mushroom, like CoUybia sp. 
and Volvaria esculenta. The stem is somewhat tough, but the 
cap and gills are soft. Mixed in chop suey or some other stewed 
dish, it is delicious. 

Shiitake mushrooms in Japan are fast becoming an important 
forest by-product. Interesting information on the food value of 
this mushroom and on the methods of culture by the Japanese 
are given by Shozaburo Minura, in Notes on “Shiitake" (Cor- 
Hnellus Shiitake) culture. Extracts may also be referred to in 
the Bulletin of the Forest Experiment Station.^ 

“One pew equals 60 cents United States currency. 

“Meguro, Tokyo, Burwu of Forestry, Department of Agriculture and 
Commerce, Tokyo <1916) 109-114. 
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“Champignon" ia the French name for mushroom. Pealliota 
campeatria is the mushroom imported from France and the 
United States. It is sold canned in the market. Hotels, res* 
taurants, and homes use a good deal of this mushroom. It is 
very delicious and used in many European dishes, especially 
French. 

Lately, the importation of canned mushrooms from the United 
States has increased materially along -with the progress in the 
development of the mushroom industry in that country. The 
artificial growing of PeaUiota eampeetria has increased rapidly 
in recent years. Many of the states are now engaged in highly 
specialized methods of culture. They use mushroom houses 
which are artificially heated during winter and cooled during 
summer. In the United States mushrooms are now produced 
all the year round and can be purchased at nominal prices. 

METHODS OF MUSHROOM CULTURE IN THE PHIUPPINBS 

There are no well-developed methods of growing mushrooms 
in the Philippines. Those that are practiced, although alike 
in principle, vary in different localities according to the cultural 
materials most abundantly availaUe. They are simple affairs, 
evidently the product of experience based on the observation of 
the growth of mushrooms in their natural habitats. 

In the Hocos provinces, and in Pangasinan, a rectangular plot 
is laid out (Plate 7, fig. 1), a low bamboo fence is built to hold 
the fillings inside, and to keep sway animals. A pit about a 
foot deep is dug in the ground inside the fence. It is said that 
the deeper the pit, the better will be the result. The pit is filled 
up to the surface of the ground with chopped banana trunks. 
Chopped banana materials rot fast, and a good crop may be 
obtained early. As the material is being dumped into the pit, 
it is trampled down in order to make the bed as compact as 
possible. Sometimes rice straw is piled up to about a foot high 
on top of the banana filling and trampled down also. On top 
again of the rice straw or on the banana filling, empty mango 
pods are piled up as thickly as possible. In some Ilocano dis- 
rice husks are spread out to a good thickness on top 
of the banana trunks, rice straw or mongo shells or both being 
omitted. Closely woven bamboo strips are placed over the beds, 
and (m top of the fence in order to keep animals away, especially 
diickens. These mushrotnn beds are made about the middle of 
March or at the beginning of April, long before the rainy season 



Mil-* Mendoza: Philippine Mwthroome 23 

begins, in order to allow ample time for the materials to rot. 
As the rainy days start, and the beds begin to be continuously 
soaked in water, they soon rot, so that about the middle of May 
or early in June mushrooms begin to grow. There is no limit 
for the growing of mushrooms in the beds, as the length of 
the season depends mainly on how long the rains last. When 
the rainy season is long, the production of mushrooms in these 
beds is extended to as late as October or November. When the 
rainy season is short, mushroom production lasts only to about 
the end of September. 

In the Tagalog provinces, like Bulacan, Nueva Ecija, and 
Rizal, farmers pile their rice straw into big stacks (Plate 8) 
for animal feed. Because of continuous rains, the surface of 
these stacks of rice straw is soaked with water and soon rots. 
At first the stacks become ashy brown on the surface, then 
cottony white. This is the spawn. This stage is followed by 
the button stage of the mushroom itself. Mushrooms grow 
almost everywhere on the surface of the stack, but more readily 
at the crevices at the base. Unfortunately the production of 
mushrooms on these stacks does not last long, for the animals 
are continuously being fed on the rice straw until it is all con- 
sumed. On the scattered animal feed and manure mushrooms 
grow continuously throughout the season (Plate 9) . 

In regions where there is a much longer period of precipita- 
tion, as in the Bicol provinces, the mushroom season is more 
extended. Besides the favorable climate for mushroom growing 
in these places, the abaca plant, which is an excellent substra- 
tum for its culture, is found in abundance. Mushrooms still in 
the button stage are gathered every morning in baskets. They 
are of very good flavor and constitute a good and sure supply of 
viand in every home of the plantation. 

The manner in which mushroom beds are prepared depends 
mainly on the materials available in a given locality. For ex- 
ample, in regions where sugar cane is the main crop, bagasse is 
most suitable. In places, where abac& is available, as in the 
Bicol regions, the trunks, stumps, and leaves of this fiber plant 
are used instead of banana. In cities like Manila, Cebu, and Da- 
vao, where banana and abadi waste is abundant, these materials 
can be satisfactorily used. Banana sheaths are used for 
wrapping large bales of tobacco leaves. These bales are com- 
monly called *‘fardos.'’ When the tobacco leaves are used in 
making cigars or cigarettes the banana sheaths are thrown 
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away. The abaci fiber waste could be obtained from the many 
cordage companies in the large cities. Even old rice sacks could 
be made into a mushroom bed (Plate 7, fig. 2) . 

In Vivencio’s work on mushroom culture^* four methods 
based on those used in Pampanga Province are described : The 
rice-wash method, the common-salt method, the bagasse method, 
and the banana method. 

The rice-wash method and the common-salt method call for 
piling chopped rice straw in a shady cool place, usually under 
bamboo trees, the bed of rice straw being about 25 cm thick 
above the surface of the ground after being trampled down. The 
rice-wash method and the common-salt method are identical, 
except that the liquids used for keeping the beds moist are 
different; in the rice-wash method, the liquid used is rice wash. 
This liquid is milky in appearance. For the common-salt method, 
the liquid used is a weak brine, a solution containing one spoon- 
ful of salt for every liter of water. In aU cases the mushroom 
bed should be rectangular in form so that it can be easily worked. 

The bagasse method consists in piling together fine pieces of 
sugar-cane bagasse. This bed should be watered with much 
sugar-cane juice, at least seven times daily for one month, and 
afterwards kept moist. 

In the banana method, chopped banana trunks, stumps, and 
leaves are piled to a thickness of about 80 centimeters or more. 
As in other cases, it should be watered. 

The use of spawn to inoculate the beds is not necessary, for 
the common edible mushroom, Volvaria esculenta, grows spon- 
taneously. 

POSSIBILITIES OF GROWING MUSHROOMS COMMEBCIALLY IN THE 

PHILIPPINES 

Volvaria esculenta has great commercial possibilities in the 
Philippines, If mushroom culture is carried on properly. The 
good qualities of this mushroom and the presence of abundant 
materials for its culture are favorable for the development of 
the mushroom industry in the Philippines. In fact tills mush- 
room is grown in many provinces in Luzon, although on a limited 
scale and for a brief period of the year. Volvaria eseuUnta is 
one of the most popular mushrooms in the market, and is sold 
at a high price. 

"PhUippine Agrieultoriit and Foreitsr S (leiS) 119--128. 
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Another mushroom that has great commercial possibilities 
in the Philippines is the ordinary Psalliota eampestris. This 
species is grown in the United States and in some countries of 
Europe. For its culture an appropriate mushroom house should 
be constructed, like those used in the United States. In this 
mushroom house the temperature should be kept at from 50° 
to 60°F. For this purpose a refrigerator is necessary. Another 
encouragement for this mushroom is the use of rice straw. It 
has been proven that Psalliota eampestris can be grown artifi- 
cially in the Philippines under controlled temperature, and on 
rotten rice straw instead of on horse manure. The problem is 
to secure a suitable temperature and at the same time to reduce 
expenses so as to make mushroom growing a profitable industry 
in the Philippines. 


EDIBLE WILD MUSHBOOMS 

The first and most important thing to be remembered by the 
collector of wild mushrooms for the table is that he must gather 
only such species as he is perfectly familiar with. Any one 
who will accept a mushroom merely because the gills are pink 
or because the skin of the cap will peel off, or merely because it 
is growing along with a well-known species or in a place where 
a well-known species has previously been collected, should be 
discouraged from collecting mushrooms for the table, for he is 
certain, sooner or later, to get some poisonous specimens mixed 
in with the good ones. It is best to reject all specimens of 
doubtful edibility. * 

The best time to collect mushrooms is early in the morning, for 
at that time all those which have opened during the night are 
fresh and free from insect infestation. The only thing needed 
for collecting is a basket to carry the specimens in. It is well, 
however, to take along a garden trowel and a sharp knife or 
small * 1 ) 010 ,” and to get into the habit of digging up the mush- 
rooms instead of picking them, because there are some species 
which even the expert cannot recognize unless he has the whole 
of the stem. If the mushroom is picked or broken off above 
ground, one of the most evident marks for identification, the 
volva, may be left behind in the soil. 

All mushrooms that are not perfectly fresh should be rejected. 
Many cases of so-called mild mushnxnn poisoning have been 
caused by the careless eating of specimens infested by larve 
of insects. Tainted mushrooms are as unwholesome as tainted 
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meat. Although many of them will keep well for a considerable 
time when the weather is cool, in warm weather they very soon 
become unfit for food. 

Side by side with the known edible species, many beautiful 
and interesting fungi are found, which are not discussed in this 
publication. If one becomes interested in knowing what they 
are, he must obtain one or more of the larger publications or 
books listed on pages 116 and 117. For those that cannot be 
identified with the help of these publications or books, speci* 
mens may be sent to the mycologist of the Bureau of Science, 
Manila, for identification. These specimens should always be 
accompanied by a letter giving full information as to the ap- 
pearance of the fresh specimens, their place and manner of 
growth, and other pertinent data. The specimens should be 
wrapped in oiled paper or grocer’s butter paper, placed in a box, 
and mailed at once. In hot weather specimens that are apt to 
decay quickly should be first wrapped in a cloth that has been 
moistened with 6 per cent formalin, and then in butter paper. 
Another way, which in some cases will serve even better, is to 
photograph the fresh specimen, dry it, and send both the dried 
specimen and a copy of the photograph with the letter. 

The following mushrooms are suggested for collection by a 
beginner. Puffballs (Plate 70), are said to be all edible, white, 
tender, and homogeneous inside. Puffballs grow on the ground. 
Oyster mushrooms, such as the Pleurotue species (Plates 29 
to 31) and their nearest relatives, are recommended; they are 
large, having white gills and a short stem. The stem is gen- 
erally eccentric. Cottybia (Plate 23) and Lentinue species 
(Plates 37 and 40) are all edible, and although Lentinue species 
are a little tough, they make delicious soup. The ordinary field 
mushrooms, PaalUota species (Plates 47 to 60) are highly recom- 
mended. They can easily be detected because of their brown 
gills and their shaggy ring, the remnant of the veil. All species 
of Aurievlaria (Plate 61, figs. 2 and 3; Plate 62), taifi^ang-daga 
in Tagalog, the smooth and the hairy species, are ^ible. Cooked, 
they are deliciously mellow, especially if stewed in chop suey. 
The eudet (Ilk.), SchuophyUum commune (Plate 33, fig. 2), is 
not to be scmned. Dried taifigang-daga and the cudet should 
be well soaked in water before cooking in order to restore their 
normal form and softness. 
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THE PREPARATION OF MUSHROOMS FOR THE TABLE 

All mushrooms should be thoroughly washed, but they should 
be washed quickly and in cold water only, since warm water 
or prolonged soaking in water injures the flavor of many spe- 
cies. Some species are improved by soaking for some time in 
salt water. All specimens that are not perfectly fresh or that 
are in the least infested with insects should be discarded. A 
few kinds should be peeled, but as a rule peeling removes some 
of the best-flavored parts. The stem of most species should 
be removed, although if the stems are very tender there is no 
reason why they should not be used. Mushrooms should not be 
kept long in a fresh condition. If they cannot be used at once, 
they should be perfectly cooked and placed in the ice box until 
needed. 

As a rule mushrooms may be cooked along with meat and 
poultry, or used as flavoring for soups and sauces, or for stuf- 
flng peppers or tomatoes. The better-flavored species should 
be cooked simply and seasoned lightly, while those of poorer 
quality may be improved by more elaborate cooking and thorough 
seasoning. A few species that are slightly bitter in the raw 
state should be boiled more. The majority of mushrooms, per- 
haps, are best simply broiled or stewed with vegetables, meats, 
or shrimps as ordinary "gulay.” In “gulay” prepared with 
mushrooms, ginger is almost indispensable as an ingredient. 

The Filipino recipes given below were collected from several 
housewives in different parts of the Philippines. Some of these 
recipes were tried in the laboratory and found to be very suc- 
cessful. 

MUSHROOMS WITH AMPALAVA 

One part atnpalaya Fried Hah (bai^oa or dalag) 

One part mushroom Bagoong^ to taste 

Cut the ampalaya into pieces 6 to 7 cm by about 4 cm. Place in a 
container with sufficient water to cover and add the bagoong. Bring to a 
boil* add the ampalaya^ and cook for three minutes* Then add the mush- 
rooms, and lastly the fried fish. (Left-over fried fish may be used.) Con- 
tinue boiling until done. Do not stir the mixture. 

man mushrooms 

Beat the yolk of an egg with a tablespoonful of water, and season 
with pepper and salt. Dip each cap into this mixture, and then into fine 


^Salted, fermented anchovies. 
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cracker crumbs or com meal. Rave butter or shertening very hot in the 
frying pan. Fry slowly on each tide five minutes. A sauce can be made 
by thickening the butter or shortening with fiour. 

MUSBItOOMS WITH CHICUK 

1 Small chicken 2 Segments garlic 

24 Mushrooms 2 Tomatoes 

1 Onion, sliced Salt to taste 

Dress the chicken, cut into pieces suitable for serving, wash, and boil 
with enough water until almost done. Fry the garlic, the onions, tomatoes, 
and the chicken meat with all bones removed, and lastly the mushrooms. 
Add the chicken broth to the mixture and continue boiling until done. Sea- 
son with salt and pepper. Serve hot. 

MUSHBOOMS WITH YOUNG CORN 

24 Large mushrooms i Ii> pork, sliced fine 

1 Cup young com scraped 3 Chopped tomatoes 
from the cob Tender leaves of sili 

1 Onion, sliced Salt to taste 

Fry the onions, the pork, the tomatoes, the com, and the mushrooms. 
Add two cups of meat stock and boil slowly until cooked. Season with 
salt, and lastly add the sili leaves. 


MUSHROOUS WITH SHBIMPS 


24 Large mushrooms, more if 
they are small 
1 Cup sliced shrimps with 
skins removed 
1 Cup chopped pork 


3 Medium-sized guavas, sliced 
2 Big tomatoes 

1 Onion, sliced 

2 Segments garlic, minced 
Salt to taste 


Fry the garlic, the onion, the shrimps, the pork, the tomatoes, the 
sliced guavas, and lastly the mushrooms. Add about 1 cup of shrimp 
broth and allow to boil. Season with salt and pepper. Serve hot 


MUSHBOOtf TAHALB 

Add enough salt to the mushrooms that have been previously sorted, 
cut into pieces of desired size, and washed, and wrap in banana leaves. 
Cook over live coals and when done on one side, cook the other side. Serve 
with calamansi juice. 

MUSHROOM OMBUET 

6 Large mushrooms 1 Onion, sliced 

2 Eggs Salt to taste 

1 Tomato 

Wash the mushrooms, cut into small pieces, and squeeze them to remove 
as much as possible of their water content Fry the onion, the tomato, and 
the mushrooms. Season with salt Beat the eggs and pour over the mush- 
room mixture, stirring with the fork until thoroughly mixed. Fry both 
sides on a well-greased pan. Serve hot 



1-2 


Mendoza: Philippine Mushrooms 


29 


81XWSD KABUTENG PUN80 (CollybUi albumino$a) 

12 Large mushrooms 2 Tablespoonfuls of calamansi 

A small piece of ginger juice 

Salt to taste 

Remove the cuticle from caps of mushrooms and cut caps into pieces 
of desired size. Cut the stem to a length of about one inch. Cover with 
about one-half cup of water and allow the mixture to boil. Add the ginger 
and season with salt. When tender, add the calamansi juice to remove the 
slimy characteristics of this mushroom. Serve hot. 

Other mushrooms may be used instead of Collybia albummo»a. The 
cuticle may or may not be removed, according to the species of mushroom 
used. 

MUSHROOM SOUP 


12 Mushrooms, cut into small 
pieces 

i Cup boiled and flaked crabs 
i Cup shrimps, sliced 
1 Cup cabbage, previously 
blanched and cut into 
small pieces 
1 Gup sliced patola 

1 Cup sliced Chinese ham 

Fry the garlic, the onions, the apulid, the cabbage, the mushrooms, the 
bam, the shrimps, and the crabs. Add enough ham stock, and allow to 
boil. Then add the patola, the sliced onions, the onion leaves, and Vet-Sin 
and patis. Serve with toyo and calamansi juice. 

MUSHROOM DmsNDCNG (Ilocano) 

10 Mushrooms {Colybia albvr 2 Tomatoes 

mino$a or Volvaria escw- 3 Small pieces of fried or 
lenta) roasted flsh 

2 Ampalaya A small piece of ginger 

6 Eggplants Bagoong to taste 

Cut the mushrooms into long, thin pieces; cut the ampalaya and the 
eggplants into pieces 6 to 8 cm by 1 cm. Cut the tomatoes into halves 
and the ginger into thin slices. Place the ampalaya, the eggplants, and the 
ginger in a native cooking pot with enough water to cover. When it boils, 
add the mushrooms and the tomatoes, later the bagoong and the fried or 
roasted flsh. Before the bagoong is added, it should be strained. 


I Cup sliced apulid 

1 Onion, sliced fine 

Young leaves of onions, cut 
into small pieces 
Patis enough to taste 

2 Segments garlic 
Salt to taste 
Vet-Sin 


MUSHROOMS WITH COCONUT MILK 

1 Cup shrimps, peeled 1 Onion, sliced 

) Cup pork, cut into pieces 2 Lbs lard 

2 Cups mushrooms, cut into Salt to taste 

pieces 
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Heat the frying pan and pnt in the lard; when the lard le hoti put in 
the oniont the pork, the ahrimps, and the mnshrooma in the order given. 
When half cooked, add enough coconut milk to cover. Stir while adding the 
coconut milk. When cooked, spread powdered black pepper on the sur- 
face. Serve hot. 

CHOP SUEY 


H Caps mushrooms, or tal- 
fi|rang-*daga or both (soak 
taiiigang-daga in water 

until it looks a» if it were 
fresh) 

1 Cup boiled sliced shrimps 
i Cup flaked boiled chicken 
4 Tablespoons sliced Chinese 
ham 

3 Chinese sausages 
1 Cup boiled and sliced pork 
liver or chicken livers 
and gizzards 


1 Cup sliced pork 

2 Cups sliced patola 

4 Cups cabbage, cut into pieces 

1 inch long and & inch 
wide 

5 Tablespoons toyo 

1 Tablespoon dour 
4 Sliced onions 

3 Tablespoons chopped garlic 

2 Cups chicken broth 
i Teaspoon pepper 
Salt to taste 


Fry onions, garlic, shrimps, pork, ham, sausages, chicken, livers, giz- 
zards, and mushrooms together. Add the toyo, pepper, and a small amount 
of chicken broth. Continue boiling for a while; then add the cabbage, 
later the patola, and lastly the rest of the chicken broth mixed with 
dour. Add enough salt to taste. Continue boiling until the vegetables 
are tender. Put in a big bowl and serve hot 


MUSHBOOMS WITH TINAPA^*^ 

24 Large mushrooms 2 Segments garlic 

C Tinapa Juice of 3 medium-sized ca- 

1 Small onion, sliced lamansi 

A small piece of ginger, sliced Salt to taste 

Sort and wash the caps and stems and cut into pieces of desired size. 
Drain well. Remove the head, the scales, and the spines of the tinapa. 
Fry the garlic, the onion, the ginger, the tinapa, and the mushrooms. Add 
a little water if necessary. If the mushrooms are rather watery there 
will be enough broth without the addition of water. Season with and 
pepper and lastly add the calamansi juice immediately before removing 
from the fire. Serve hot. 


MUSHBOOMS WITH STRING BHANS (PA-AYAP) 


12 Mushrooms 

1 Cup pork, cut into small 
pieces 

i Cup shrimps, sliced, with 
skins removed 
1 Onion 


1 Bundle string beans 
A small piece of ginger 

2 Segments garlic 
2 Large tomatoes 
Salt to taste 


^Smoked fidi. 

^A bundle is about 10 cm in diameter. 
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Clean and cut the mushrooms into pieces of desired size. Cut the 
tender string beans to lengths of about 1 inch. In the case of the mature 
ones* use only the seeds and discard the pods. Boil the string beans in 
2 cups of rice water until tender. Fry the garlic, the onion, the ginger, 
the pork, the shrimps, the tomatoes, and the mushrooms, and add the 
string beans. Add to the mixture 1 cup of shrimp broth and the rice 
water in which the string beans have been boiled. Season with salt and 
pepper to taste. 

PEPPERS STUFFED WITH MUSHROOMS 

6 Large, partly ripe, peppers 1 Onion, chopped fine 
12 Mushrooms 1 Large tomato 

I Cup chopped pork Salt to taste 

Cut the stem end of the peppers and carofuUy remove all seeds. If 
the peppers are quite brittle and likely to break easily, blanch them before 
removing the seeds, chop ilne the previously sorted and washed mushrooms. 
Fry the onions, the pork, the tomatoes, and the chopped mushrooms. Season 
with salt and pepper. Fill the peppers with the mixture and lay them on 
a baking pan. Bake until done. 

MUSHROOMS BAKED WITH TOMATOES 

In a baking dish, arrange small round slices of buttered toast; upon 
each piece place a rather thin slice of peeled tomato, salted and peppered; 
upon each slice of tomato place a fine, thick mushroom, gill side up; in 
the center of each mushroom put plenty of butter, season with salt and 
pepper. Cover the dish and bake in a hot oven ten minutes; then un- 
cover and bake for an additional five or ten minutes, as the mushrooms 
seem to require. 

TOMATOES STUFFED WITH MUSHROOMS 

Wash smooth, solid tomatoes (preferably an American variety) ; cut a 
slice from the stem end and remove carefully the seeds and core. To each 
tomato allow three large mushrooms; wash the mushrooms, dry, chop 
fine, and stuff into the tomatoes; put a half saltspoon of salt on the top 
of each and a dusting of pepper. Into a bowl put one cup of soft bread 
crumbs, season them with a half teaspoonful of salt and a dash of pep- 
per, pour over them a tableapoonful of melted butter, and heap them 
on top of the tomato, forming a sort of pyramid, packing in the mush- 
rooms; set the tomatoes in a baking pan and bake in a moderate oven 1 
hour. Serve at once, lifting them carefully to prevent breaking. 

OYSTERS AND MUSHROOMS 

Wash i pound of fresh mushrooms and remove the stems; chop them 
fine; put them into a saucepan with a tablespoon butter, a half teaspoon 
salt, and a dash of pepper; cover closely, and cook over a slow fire for ten 
minutes* Have ready, washed, and drained, twenty-five large fat oys- 
ters; throw them perfectly dry into this mushroom mixture. Put the 
saucepan over a bright fire ; boil, stirring carefully, for about five minutes* 
Serve on squares of carefully toasted bread. 
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METHODS OF FBBSERVINO MUSHROOMS 

During the mushroom season there is always an abundance 
of mushrooms, and often a considerable surplus is left unused. 
In order to utilize this surplus, people should know some methods 
of preserving mushrooms. One method is drying and using them 
in the whole or powdered. Many of our mushrooms can be 
dried. The other method is either bottling or canning. Mush- 
rooms can also be made into catsup. 

After the mushrooms are gathered, they should be sorted at 
once, and those that are more or less torn ssparated from those 
that are still intact; those that are in the Mtton stage should 
be set apart The buttons of various sizes may be canned. 
At this stage they are firm and retain their color after heating. 
Old mushrooms that are canned lose very much in bulk, become 
mushy, and often turn black. The old ones and those which 
have broken caps and detached stems should be made into cat- 
sup. Those with fully opened and still firm caps may be. dried 
or made into powder. Mushroom powder keeps very well and 
is one of the most delicious flavoring condiments of the kitchen. 

In drying, the mushrooms should be first thoroughly cleaned 
in water to remove all dirt adhering between the gills or in the 
pores and on the surface. They should be placed singly on 
boards or racks and dried in the sun or air. They should be 
turned over every day, and not be left out during the night 
as they absorb moisture very rapidly. They may also be dri^ 
on wooden trays in a warm room, during the days when there 
are no rains. In making powder, those that are already dried 
and brittle can be powdered in a small mortar with a pestle. 
The powder should at once be placed in well-stoppered dry bot- 
tles or fruit jars, sealed, and kept in a cool, dry place. A very 
excellent method to make the dried mushrooms more delicious 
and to improve their keeping quality is the "toyo” method. 
It consists of soaking the mushroom in **toyo” for about one 
minute, after washing them thoroughly. Then they are dried as 
described above. In the Philippines "toyo” can be purchased 
in any “tienda” at very small cost. 

Mushrooms may be canned as easily as fruit and much more 
readily than some vegetables. Those that are still closed are 
cleaned by peeling or by wiping with a cloth, removing dry dirt 
or earth which may have adhered to them. The stems are 
cut off, allowing a length of i to 1 inch to remain attached to 
the cap. Then they are placed in an iron kettle and heated 
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without water until shrinking ceases, after which they are 
placed in cans that have previously been cleaned and scalded, 
and enough of the liquor poured over them to fil! the can com- 
pletely. 

Fruit jars or mason jars noay be used. After filling, they 
are placed in any kind of cooking vessel provided with a cover 
and containing a small amount of hot water. A sheet of as- 
bestos, or a thin layer of excelsior is placed in the boiler to 
prevent the glass from coming in contact with the bottom. The 
caps are placed loosely on cans, and with steamer cover in place 
the water is allowed to simmer for half an hour. Upon re- 
moving the cover from the steamer the jar covers are imme- 
diately screwed down, in order to show leaks. If all are per- 
fectly sealed, they are allowed to stand for 24 hours, when they 
are again heated in the same manner, except that the time 
of steaming must be prolonged to one hour, because the con- 
tents of the cans are cold. A repetition of this operation on 
the third day will complete the sterilization, and on opening 
the cans the mushrooms will be found to be as nearly like the 
fresh article as it is possible to have them. They keep well 
and do not deteriorate in consistency nor flavor. The cans must 
be kept sealed throughout the operation. 

. If desired, the mushrooms may be stewed in milk, or prepared 
in any manner for the table and then canned in the manner 
described. When the can or jar is opened, they require heating 
only before serving. When cans are used they are handled 
in the same manner as the glass jars, with the exception of 
soldering the lid as soon as the can is filled, leaving the vent 
open until after heating the first time, when it is immediately 
closed with a drop of solder while the can is hot, to form a 
partial vacuum that takes up the expansion caused by subse- 
quent heating. 

This method of sterilizing kills Ihe vegetable germ cell at 
the first heating, and the intervals between heatings induce the 
spores to germinate into cells, so that a much lower tempera- 
ture is needed than would be required to kill the spores. 

If it is desirable to sterilize the mushrooms at one opera- 
tion, the cans should be filled as already described, and after 
sealing, heated to a temperature of 240° F. for SO minutes. 
This process, however, requires a steam chest capable of with- 
standing a pressure of over fifteen pounds to the square inch, 
which is not commonly found in the home;' besides, the flavor 

UttT — I 
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and the texture of the article canned are materially impaired by 
this high temperature, and glass jars cannot be used. 

FOOD VALUE OF MUSHROOMS 

The food value of mushrooms lies chiefly in their flavor. 
Measured by the amount of energy that can be obtained from 
them, they do not rank very high. On that basis the ordinary 
mushrooms are found to have a food value about the same as 
that of cabbage, less than one-half that of potatoes, or about 
one-twentieth that of wheat flour; but nevertheless people enjoy 
them because of their flavor, and most of us can enjoy mush- 
rooms as soon as we learn a few species so that we can eat them 
without fear of poisoning. The market price of mushrooms is 
beyond the reach of the common people, but there are tons of 
excellent wild species that are allowed to decay in the woods and 
flelds every year. These will furnish variety and flavor to the 
diet of thousands of families, at the cost only of the time to 
collect them, as soon as people have learned to distinguish them 
from one another. 

BENEFIIE DERIVED FROM MUSHROOMS OTHER THAN FOOD VALUE 

Mushrooms are of value not only as an article of food, but also 
as a source of various profitable enjoyments. The pleasure of 
the search, the thrill of the discovery, and the opportunity they 
afford for healthful outdoor recreation are no less important. 
Of course, these benefits cannot be obtained by the purchase 
of any amount of mushrooms from the market. Mushroom col- 
lecting is as exciting as game hunting. Moreover, mushroom 
hunting cultivates the power of observation toward nature, and 
provides a good chance for a man to forget his worries in life, 
to better and brighten his outlook, and last but not least, it 
provides a good means for prolonging dear life itself. 

There is now a live interest in mushroom growing the world 
over. In many communities in the United States, clubs of mush- 
room growers have been formed and are very active. In some 
public schools of the Philippines, for example in Bataan prov- 
ince, mushroom culture is included as a project in the school 
curricttlam, together with poultry raising, hog raising, garden- 
ing, ami others. 

Another indication of the importance of mushroom growing 
is the increasing interest of people in them as objects for nature 
study. Iheir habit of growing in the ground, in the woods, and 
in living trees for weeks, months, years, and even centuries; 
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their development from an ordinary buttonlike structure to a 
large round shape, a hQg’s head or the umbrella>shaped, certainly 
offer a field for nature observation. Mushrooms help man in 
many ways; they cause dead vegetable matter to decay and thus 
fertilize the soil. Even the deadly poisonous Amanita wuaearia 
(Plate 12) has some use. The extract of this mushroom is used 
to poison flies in some countries. Some of the hard fungi, like 
Polyporua equamosna and P. bettdimta, were at one time used 
in the manufacture of razor strops. The fiber parts of several 
of the hard fungi were used as tinder. In powder form they 
were used as snuff. In some countries interesting objects, like 
bedroom slippers and smoking caps, were made from the pliant 
sheets of some of the hard fungi. Others, because of their 
shape, are used as flower pots. People are very fond of etching 
figures on some of the hard species that are easy to work on. 
When they are perfectly dry, they may be used for fuel. 

A number of the fungi were formerly employed in medicine 
for various purposes. Some of them are still being used in 
some countries. Some of them were used as a purgative, as in 
the case of certain species of Polyporua. In England the species 
of Aurietdaria were formerly used as a remedy for dropsy and 
for sore throat. Other species of Polyporua are employed in 
Burma as a medicine to expel worms from the bodies of animals. 
Pufifimlls, when mature, are in great demand in rural districts 
in the Philippines for stopping bleeding. 

COLLECTION AND PRESERVATION OF MUSHROOMS FOR STUDY 

In the collection of mushrooms for study, it is essential that 
all parts be kept intact. A single character missing may make 
it impossible to place the specimen in the right genus, not to men- 
tion the difficulty of identifying it as to species. Notes on the 
important evanescent characters should be taken while the sped- 
nmn is still in the fresh condition. Then the specimen may be 
dried or preserved for future study. 

The following list of apparatus is recommended : 

1. A rectengolar hand basket with a capacity of 10 to 14 quarts. 

2. A good quantity of soft newspaper. 

8. A good, sharp knife, a nnall-sis^ **bolo," nemoiandum pad, and 
pencil. 

During the rainy season mushrooms are found in great abun- 
dance in woods, tickets, open Adds, and especially in forests. 
They are not so numerous during the dry season, although even 
then many can be edlected in the damp forests, especially at 
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high altitudes. In collecting specimens, care should be taken 
that the roots be not destroyed or left in the soil. Hence, in 
collecting specimens growing on the ground, like CoUybia, Le> 
piota, and many others that are deeply rooted, a sharp, small- 
sized “bolo" is very handy. There are also many that grow 
on rotten wood, and in ordinary picking the roots and a por- 
tion of the stem may remain in the wood. A sharp knife or 
a small-sized *'bolo” should be used to chop off the part of the 
wood where the substratum is rooted. The specimens should 
be wrapped in soft newspaper at once, as many of these fungi 
are characteristically covered with fine powder which will stick 
to the fingers unless precautions are taken against its rub- 
blhig off. 

Only notes on the habitat and the environment, which are 
very important, should be taken down at once in the spot where 
a specimen is collected. These details may cover the place of 
collection — groves, woods, open fields, grounds, sticks, stumps, 
trunks, living trees, or rotting wood, and the kind and character 
of the soil. Other notes necessary to make the study complete 
should be made at once upon arrival in the laboratory, as 
mushrooms are perishable and many of the important characters 
quickly disappear. 

Upon arrival from the field, the specimens should be sorted 
at once in order to avoid confusion later on. The species be- 
longing to the genus Coprinua (Plate 52) deliquesce very fast, 
and Golem (Plate 44, fig. 2) and PsathyreUa (Plate 53, fig. 8) 
collapse very rapidly. 

The color of the spores cannot be well determined, even when 
they are examined under the microscope, unless a sufficient 
amount is collected on a piece of paper. This mass of spores is 
called ‘spore print’ (Plate 10). The spore print may be pre- 
pared by placing the cap on a piece of paper, removing the 
stem from the cap (the gills facing downward), and covering 
it with an inverted bell jar or tumbler. The spores fall on the 
paper in large quantities within an hour or so. To bring out 
the color of the spores, the color of the paper should be in con- 
trast with it. For example, if the spores are white the paper 
should be black; or, if the spores are black, the paper should 
be white. 

When the necessary notes have been taken, the mushrooms 
are ready to be preserved, in either liquid or dried form. While 
the weather is fair, specimens can be put into the sunshine to 
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dry. During the rainy season they better be left in the room 
with the windows wide open, as it is dangerous to bring them out 
where they may get soaked in the rain and rot. A method to dry 
the specimens inside is by means of artificial heat from the 
stove. A crate of about a meter square is hung over the stove 
on the four comers. The distance between the crate and the 
stove depends upon the amount of heat given out by the stove. 
The opened padcets containing the specimens are placed on 
the crate. Later the dried specimens are dipped for about 5 
minutes into a poison solution which is prepared according to 
the following formula: 1 liter of denatured alcohol, 40 grams 
of mercuric chloride, 10 cc of phenol. The specimens are dried 
in the air, then packeted and kept for future study. It is neces- 
sary tp poison the specimens so that insects cannot destroy 
them. 

For preservation of fresh specimens in liquid, three solutions 
were found successful. These are : the sulphurous acid preserva- 
tive, ordinary 76 per cent denatured alcohol, and formal! n-water- 
alcohol. In the first method, the specimen is put in a 20 per 
cent solution of blue stone (copper sulphate) for 24 hours or 
less, depending on the texture of the specimen. If the speci- 
men is soft, it should be put in less than 24 hours. Even if it is 
hard, it should not remain in the solution longer than 24 hours. 
After the specimen has been removed from the solution, the 
precipitated copper is carefully washed off, and the specimen 
transferred into a permanent bottle or container with clear 
or distilled water. Sulphur dioxide gas is then evolved from 
a small tank into the water that contains the specimen up to 
the point of saturation. The resulting solution is sulphurous 
acid. The preserving solution, 76 per cent denatured alcohol, 
is handy and cheap. The formalin-alcohol-water preservative 
is prepared in the following proportions : 1 liter of water, 226 cc 
of formalin, 140 cc of denatured alcohol. The solution is filtered 
through cotton. 

The choice of the preserving solution depends upon the nature 
of the specimens ; if the specimen is hard and the color disap- 
pears easily the use of the sulphurous acid preseivative is satis- 
factory. If the specimen is soft and small, 75 per cent denatured 
alcohol would do very well. B'ormalin-alcohol-water was found 
satisfactory in all cases. The objection to the formalin-alcohoL 
water is that formalin is not very comfortable to handle as it 
peels the skin off. 
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Whenever poaeible, Qtecimens should be preserved in liquid. 
This method has the advantage over tite drying method, as it 
preserves the shape and often the natural color of the spedmen. 
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CLASSIFICATION OF IfUSHBOOMS 

The true fungi are usually divided into three classes; namely, 
the Phycomycetes, which indude the common molds, the 
comycetes or sac fungi, and the Basidiomycetes. With the first 
group we are not concerned, since its members are not large 
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enougb to be considered mushrooms or toadstools. In the As- 
comycetes are included many fungi of high economic importance, 
causing many plant diseases. These also are too small to be 
called mushrooms, except a few, the most important of which 
are the morrel (Plate 74, fig. 1), the cup fungus (Plate 76), and 
Xylaria (Plate 77). 1%e third group are the Basidiomycetes to 
which the majority of the mushrooms and toadstools belong. 
With this group we are primarily concerned. Its members are 
called Basidiomycetes because they have the club-shaped fruiting 
bodies called "basidia*' (sing. ^*basidium,*' meaning a little pe- 
destal) . 

The scientific name of a mushroom consists of two words. 
The first is the generic name or group name, the second is the 
specific or individual name. These names are usually of Latin 
or Greek origin, and when they are derived from other languages 
they are used with Latin infiection. For example, in Coprinus 
comatue, the scientific name of a mushroom, the generic name 
Coprinus is derived from the Greek kopros, meaning dung, and 
the specific name comatm is a Latin word for "hairy.” A1 mush- 
rooms of a given kind belong to one species. All species that 
seem closely related are grouped together in one genus. 



Fxo. 9. Portion of th« itruetortt of ngnrio$, iliowlnc tho omngononi of ffUk, «. Gi&i 
ftoo: filli adnato; c. siUs ainuato; 41 fiUa daeomni. 

The color of spores plays an important part in distinguishing 
the various genera and species of mushrooms. The spores are 
classified according to color, such as white, pink, yellow, purple- 
brown, or black. In addition to the color of the spores it is 
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necesaary to determine the presence or absence of the volva or 
the ring, or both. It is also essential to note where the gills are 
attached. This may be determined clearly by making a longi- 
tudinal cross section through the middle of the cap and stem. 
The gills are free (text fig. 3a) when they do not touch the stem ; 
adnate (text fig. 36) when they are slightly attached; sinuate 
(text fig. 8c) when they show a slight curve or sinuation near the 
stem, and decurrent (text fig. Sd) when they run or descend 
down the stem. 

In order to show the exact tint of the spores produced by a 
certain species, the print of the spores in mass should be secured. 
The method used is fully described on page 36. 

The shape of the cap is also essential in the identification of 
mushrooms. The pUem or cap is either convex (text fig. 4a), 
campanulate or bell-shaped (text fig. 4b), or conical (text 
fig. 4c). 

For the generic determination it is essential to know whether 
the consistency of the fungus is leathery or fieshy. In the deter- 
mination of species it is important to go to the specific descrip- 
tion and to become familiar with every detail. 



C 
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Class BASIDIOMYCETES 

The great majority of the fieshy fungi belong to the class 
Basidiomyeetes. These are characterized by the development of 
the sporophore, or fruit body, called “mushroom,” “toadstool,” 
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“punk,” and other names. They are frequently large and differ- 
ent in form, size, and color. In certain areas the fruit body is 
differentiated into a spore-bearing surface. Sectioned and ex- 
amined under a microscope, this fruiting surface (text fig. 2) 
is found to consist of a close layer from which the basidia arise, 
ordinarily in a palisade. Each basidium produces as a rule four 
spores. Every one of the spores is borne on a sterigma. 

(Order HTMENOMTCETES ] 

The layer composing the spore-bearing organs is naked. The 
basidia and spores are exposed in mature plants. 

AGAKICACEJB 

The members of the family Agaricacee are characterized by 
their gills, usually bladelike structures on the under side of the 
cap. The surface layer of these gills constitutes the spore- 
bearing surface, called the “hymenium.” The gills radiate from 
a stem, which usually is central, but sometimes eccentric or lat- 
eral. The umbrella-shaped kind is the most important and most 
common in this family. The Agaricacese constitute the major- 
ity of the conspicuous fleshy fungi. The spores of the family 
Agaricacese may be black, purple-brown, yellow, pink, or white. 

The key ‘to the genera of the family Agaricacese is divided 
into five columns based on the color of the spores; namely, 
white, yellow, pink, purple-brovm, and black. In order to de- 
termine the genus to which a specimen belongs, we must be 
certain that the mushroom in question belongs to the family 
Agaricacese. This is determined by the presence of gills. 

Upon collecting the spores of a mushroom on a piece of paper, 
we see that the spore print is white. The plant is fleshy and 
more or less firm, and when laid aside for a while it rots easily. 
The stem is central and the substance of the stem is distinct 
from the cap. Upon further examination we find that the stem 
has a ring, and a cup at the base. These findings lead us to the 
conclusion that the mushroom in question belongs to the genus 
Amanita. 

The same key may be used to identify a brilliant red mushroom. 
Up<m collecting the spores on a piece of black paper, we find 
the print white. The ti^ue is fleshy, more or less firm, and 
rots easily at maturity. The stem is at the center of the cap, the 
substance combining with and similar to that of the cap. The 
ring is absmit and the gills are rigid and brittle. The volva is 
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absent. The characteristics of specimen as mentioned above 
lead us to recognize the genus Russula. 

TUB WHITB-SPfffiED AGARICS 

A good many of our well-flavored mushrooms are white- 
spored. CoUyhia, such as CoUybia albuminosa Fetch, called 
kabuteng punso in Tagalog (Plate 23) ; CoUybia sp., commonly 
called vmmarang by the Tagalogs and mannagado by the Ilocanos 
(Plate 24) ; the Pleurotus species, anandap (Ilocano) or alitaptap 
(Tag.), like Pleurotus ostreatus (Plate 30, fig. 3) ; many of Len- 
tinus, the kulatkulat (Plates 38 to 40) , are only a few examples 
of the many species of well-flavored white-spored mushrooms. 
We cannot deny, however, the fact that within the same group 
are also found deadly poisonous mushrooms, many of which are 
species of Amanita (Plates 11 and 12; Plate 13, flg. 1). 

Genu AMANITA Fries 

Amanos, a Greek word, is the name of a mountain in Asia 
Minor where edible mushrooms are said to abound. Amanita, 
the name given by Gallen, a Roman physician, to the common 
edible mushroom, Agaricus eampeatris, is derived from this word. 

The genus is characterized by the usual warted cap and white 
gills which are free or are just touching the stem. The spores 
are white. The stem is swollen at the base and provided with a 
ring at the center and a volva at the base. The members of 
this genus are soft, fleshy, terrestrial. Most of the species are 
poisonous. They are usually of rather large size and grow in 
noncoherent groups. 

The pileus or cap is soft, and in the early stage is enveloped 
together with the stem by a veil. In the process of development 
the stem is separated from the cap or pileus, leaving the veil 
behind attached on the cap. This veil breaks off into many fine 
particles resembling warts. In its youth the species vary widely 
in shape, built usually spherical or egg-shap^, and sometimes 
bell-shaped or conical. Usually the scales are covered by a pow- 
dery colored cuticle which easily sticks to the fingers when it is 
touched. The species have various colors, from pure white to 
pale brown, yellow-orange, or bright red. 

The gills are white or nearly so. In some of the species the 
gills are stained yellow. They are free from the stem, leaving a 
ringlike space around. In some cases the gills are very close to 
the stem. They are swollen in the middle, often broader toward 
the edge, sometimes uniform in width, except near the stem. 
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ending almost abruptly toward the edge. The short gills alter- 
nate with the long ones. 

The stem is generally soft, hollow and pithy. The texture 
of the stem is not identical with that of the cap, and is separated 
easily from the latter at the apex. It is cylindrical or tapering 
upward, generally enlarging at the base into a bulb, and seldom 
cylindrical throughout. The manner in which the volva attaches 
itself on the base varies with the species. The first group in- 
cludes species having the volva resulting from the remains of 
the universal veil. This remnant of the veil is the true cup or 
sheath at the base. In the second group are the species having 
the volva formed only by the lower half of the universal veil 
and adhering closely around the bulb, or sometimes forming 
only circular rolls or scaly ring on the lower part of the stem. 
The third group includes those that have a very fragmentary 
cup, more or less cottony in appearance, easily crumbled, or 
warty. This volva is formed by the loose and frail texture 
of the universal veil. While the stem is pulled from the soil 
during the process of growth, the remnants of this universal 
veil disappear easily from the stem. Because the volva does 
not show itself as a very distinct permanent character among 
this group of Amanita, it is advisable to rely on characters 
other than the death cup in order to insure the right identifica- 
tion. The annulus is more or less permanent on the stem, 
sometimes located on tlie lower portion, as an inferior annulus, 
or on the upper part, as a superior annulus. 

Amanita is often called the poisonous genus, since many of 
the species are known to be deadly poisonous. It is true that 
many poisonous species occur in many other genera, yet their 
poison is not as deadly as that of the species of Amanita. No 
doubt, there are some edible species of Amanita in the Philip- 
pines, but because many of them are dangerous, it is better to 
let them alone, except for scientific study. 

The writer on his many collecting trips on mushrooms has not 
noted any Amanita, except in December, 19S3, when a species of 
this genus was collected on Mount Maguiling near the School 
of Forestry, Los Bafios. However, an unreported species was 
found in Manila on a co^ol rainy day in January. Dr. W. H. 
Brown, who made many collections of mushrooms in the region 
around Bi^io, Mountain Province, has brought down, during 
May and June, a considerable Quantity of fresh mushroom speci- 
mens. Prom tiiese collections, two deadly species. Amanita mue- 
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caria and A. pantherina, were identified. We see, therefore, 
that Amanita grows in the Philippines, and that it grows at high 
altitudes where ilie dimate is cool and other conditions are favor- 
able for growth. 

AMANITA MANlUmsn MmdoM nd Lwt-fah. PotMnwaa. Plat* U. 

The cup is about 8.6 centimeters broad, covered with sharp 
pointed warts which are denser and larger at the center, becom- 
ing sparse and finer outwards, oblong, convex when young, 
becoming broadly convex when expanded, gray at the center, 
becoming paler towards the margin, fieshy, thicker at the center. 
The mars^n at first is entire, later cracking with age. The gills 
are free, white, moderately numerous, broad near the margin, 
gradually narrowing toward the stem, long gills intermixed 
with short ones. The stem is stout, white, stuffed, well formed, 
tapering gradually toward the pileus from a round, somewhat 
bdbous base, about 5 millimeters in diameter on the upper end 
and about 9 millimeters at the base, S.9 centimeters long. The 
ring is very prominent, persistent, white, located midway on the 
stem, showing the renuiinder of a veil. The volva is thin, pale 
brown, adnate, irregular at the margin, covering entirely the 
base of the stem. 

Mostly deadly poisonous mushrocans, such as A. pjiattoidee, A. 
mmearia, and many other species, belong to the genus Amanita. 

AMANITA KDSCABIA PWMMU DMdbr >*lwpfM. PUto U. 

The cap varies in color from bright yellow to orange or 
orange-red; it is 10 to 18 centimeters in diameter, covered with 
colored powdery scales that are easily washed off ; at first it is 
nearly half-round and later flat. When young and moist, it is 
quite sticky. The gills are white and free from the stem. The 
stem is 10 to 19 centimeters long, white, or tinged with yellow, 
often scaly, enlarged at the lower end into a ball. The ring is 
white and prominent, but soon tears off. The volva is usually 
much tom and surrounds the swollen end of the stem in the 
form of scales or rings. 

This species is one of the most deadly of the genus AmaniUi. 
The suffering of the victim is sometimes very intense. As the 
poison is already assimilated in the blood by the time it is felt, 
it has, in some cases, been diflicult to save the Ufe of the victim. 

This mushroom grows on the ground in woods at very high 
altitudes, like Baguio, Mountain Province. 
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IIIANITA PHA1X0IDX8 Wtim. DmAt wotniMW. Plato U. •*. 1. 

This species and its various forms are the most dangerous of 
all poisonous mushrooms. It is often called “deadly amanita” 
or “deadly agaric.” 

The cap is fleshy, thick, viscid, slimy when wet, sometimes 
smooth, orbicular to bell-shaped, convex when finally expanded, 
yellow, white, or greenish to nearly olive. Sometimes there is 
only a tinge of yellow at the center of the white cap. In some 
cases a large part of the cap may be yellow with a deeper shade 
at the center. It is 6 to 11 centimeters broad. The gills are 
white, free, sometimes joined by only a narrow white ring to 
the stem. The stem is very often scaly, thick, cylindrical, vary- 
ing from stout to slender, stuffed by fibrils, then hollow, white, 
or tinged by the color of the cap, often much lighter in color, 
5 to 15 centimeters long, 6 to 10 millimeters in diameter. The 
ring is superior, membranous, white, evanescent. The cup is 
white, often olive to greenish, sometimes yellowish outside, 
thick, membranous, usually more or less buried in the ground. 
The flesh is white, olive to greenish under the cuticle. It has an 
unpleasant odor when young, which becomes very strong and 
foetid with age. 

This mushroom is quite common in and around Baguio, Moun- 
tain Province. It can be found from late May to September. 

Genoa AMANITOPSIS Rose 

This genus resembles Amanita in all characters, except in the 
absence of the ring on the stem. For instance, the movable 
ring (often only fragmentary) of some species of the genus 
Amanita resembles that of Amanitopsie. So far none of the 
species have been reported poisonous. Like Amanita, they are 
found in cool, damp, places in the mountains. The members of 
this genus are soft, white-spored, fleshy, long of slender-stemmed, 
growing on the ground singly or in small groups. The partial 
veil and aimulus are absent. The stem at the base is inserted 
into a cuplike structure as in Amanita. 

JMAXrtOmn VtnVA (SchMCn) Boa*. SatoieioH. Plato IS. •>. S. 

The cap is light brown; the disc is deeper-colored, bell-shaped, 
then flattened, with a smejl round elevation on top called “umbo,” 
covered slightly with a few remains of the volva 8 to 8 centi- 
UMiters in diameter, lined on the margin. The stem is much paler 
brown than the cap, beset with small scales and surrounded at 
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the base by a free, yellowish membranous volva, 7 to 19 ceatio 
meters long, 0.8 to 1 centimeter in diameter. The gills are free, 
white, tinged with yellow. The flesh is white, yellow under the 
epidermis. 

This mushroom is not found in the lowlands. It is quite com- 
mon however, on high mountains, growing under trees. 

In Europe and America this mushroom is considered edible. 
Its edibility in this country has never been determined. As 
many of its characters resemble those of the genus Amanita, 
it is but prudent to let it alone, except for purposes of study. 

^AHANITOPSIS VAGINATA Prl««. Kubatciif (Ta«.), Butpldoiu* Pl«i« IS, if* 1* 

This rare mushroom grows mostly in very rich soil com- 
posed of well-decayed organic matter. It is always found in 
humid places in thick forests. It grows solitary or in groups of 
very few. It can be found from late August to the latter part 
of December or early January, when the weather is cool and 
moist. The edibility of this mushroom in the Philippines has 
not yet been tested. Its close resemblance to the species of 
Amanita should make one careful, however, in using it for food. 
At best, for the present, it should be collected only for purposes 
of study. 

This mushroom is soft and fleshy. The cap is humid or wet, 
striated on the thin margin and rather smooth on top, at first 
olive-brown, egg-shaped, then convex to plane, and gray to 
grayish brown. The stem is slender, white, hollow, cartila- 
ginous, 16 to 86 centimeters long, and 6 to 10 millimeters in 
diameter. The gills are white, sharp, free, easily separated from 
the stem. The ring is absent. The volva is white, persistent, 
cup-shaped, with more or less irregular margin. 

The color and shape of this mushroom when still undeveloped 
resemble the rat, whence it gets its tagalog name, kahvteng dagaij 

G«n» LEnOTA Fries 

The generic name Lepiota is derived from the Gfreek word 
lepie meaning ‘‘scale," due to the numerous scates that are borne 
on the cap of many species. 

The members of this genus are all white-spored, except L. 
ehlorospora Copel., which has greenish spores. The cap is scaly 
from the breaking off of the cuticle, seldom smooth, often white, 
but also yellow, brown, or reddish brown. The stem is fleshy, 
generally hollow, easily separated from the cap, and provided 
with a permanent or temporary ring. The gdlte are free or 
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remote from the stem, generally white or whitish. The species 
grow mostly on grassy places, more often in fields than in woods. 
Lepiota is closely allied to Amanita, from which it differs in the 
absence of the volva. 

liBPlOTA AM8R1CANA Ptek. Kabutoiur «i*niiil«maU (Tmt*)* Edibl*» Plmto 14. 

This mushroom came to the notice of the writer in February, 
1933, when a sample batch was referred by a member of the 
staff of the College of Medicine, University of the Philippines, 
to the Bureau of Science for determination of its edibility, which 
was in doubt because of the close resemblance of this mush* 
room to Lepiota ehlorospora Copel, called “payong ahas” in Ta- 
galog, a poisonous species. The sample had been taken from 
mushrooms bought at Paco market, Manila. On tracing the 
source of the purchase, it was found that this mushroom had 
been collected in Pandacan, Manila, in a place which had been 
filled in with all kinds of refuse, generally mixed with discarded 
straw and manure taken from army stables. It seems that this 
mushroom is not well known, even in that vicinity, for only 
one family in that neighborhood collects it by the basket every 
morning, and sells it at Paco market. 

To test the edibility of this mushroom a few specimens were 
bought at the market and cooked in the Bureau of Science labor* 
atory. The mushroom was found delicious and a bit peppery. 
It was cooked in the laboratory from time to time, and several 
members of the division of botany ate it along with their other 
meals. In taste it is comparable to our most delicious mush- 
rooms. This mushroom, because of its white spores, unlike 
Volvaria esculenta [kabuteng ginikan (Tag.)], and Psalliota spe- 
cies, such as Psalliota (A.) perfmcus [kabuteng parang na may 
singsing (Tag.) ], and other species of this genus which also have 
colored spores, has the advantage of not turning the soup blade 
or dark brown on being cooked. It keeps well in dried form, 
and when soaked in water before cooking, resumes its original 
form. No mushrooms of this kind have been seen during the 
numerous collection trips made by the writer. Possibly it was 
accidentally brought into the Philippines frrnn abroad with ani- 
mal feeds, such as hay, for the army horses. A portion of the 
material used for filling ih the place where this mushroom was 
collected came as refuse from army stables. 

This mushroom grows abundantly and appears from May to 
as late as February, depending on the length of the rainy season. 

tim— -4 
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The cap is white, becoming dull brown on maturity; 6 to 14 
centimeters in diameter, convex, with a central elevation when 
fully grown. When young, it is somewhat conical. The cuticle 
is at first reddish brown and continuous, but soon breaks into 
scales, except at the central elevation on the top. The scales 
are scatter^ and adhere closely to the surface. The margin 
of the cap is somewhat inrolled, divided into flaps. The gills 
are free, white, broad, from 7 to 9 millimeters wide. The stem 
is 6 to 12 millimeters in diameter above, 8 to 14 millimeters 
below, hollow, white, slender above the ring, becoming light 
brown in age. The ring is broad, very conspicuous, 2 to 2.5 cen- 
timeters fr<nn the cap. Collected in mass, the spores are white. 

In appearance this mushroom is very similar to Lepiota chloro- 
apora, which is poisonous. It differs however from the latter 
in that when bruised it turns pinkish to reddish brown, and the 
spores are white. The spores in mass are greenish. 

The Tagalog name, kahuteng mamtdamula ” was given it be- 
cause of the characteristic change in color. 

I.SPIOTA CANOmA Copdand. Kabntaat »■» (Tap.). Not taatad. Plato U. tf. t. 

The cap is fleshy, flat, with a strongly rounded elevation on 
top, dry, shining, white, covered with coUony scales, 6 to 8 cen- 
meters in diameter. The margin is thin, somewhat lined and 
finely cut into rounded projections. The flesh is white. The 
gills are free, very crowded, nearly ending in a sharp point at 
both ends. The stem is 12 to 16 centimeters long, 4 to 6 centi- 
meters in diameter near the top, with a narrow axial hollow, 
much enlarged but not bulbous in the solid lower part, naked, 
shining, white. The ring is high up, dropping off at maturity. 
This mushroom is odorless, and of a mild taste. 

This mushroom grows on the ground, singly, in sunny grass. 
It is found from June to September and is common in Manila. 
Its Tagalog name is derived from the color of the cap, which 
is white. 

LBFIOTA CBPASSTIPBS FiIm. Kabutciit nay ainfiliif (Tmt.)* PoIwuHit. Plata If. 

The specific name eepaeatipea is derived from the Latin word 
cepa, meaning “onion,” and stipes, “stem.” 

This harmless-looking but poisonous mushroom is found in 
rich soil that is mainly composed of decaying vegetable matter. 
It is very resistant to drought, appearing very early and lasting 
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until very late in the season. It grows in groups of a few 
to very many, forming a large mat on the ground. 

The cap is 2.5 to 9 centimeters in diameter, thin, soft, at first 
egg-shaped, then bell-shaped and later expanded, covered with 
minute, numerous brownish scales, elsewhere white; the margin 
is striated and splits eariy. The flesh is white. The gills are 
free, narrow, thin, close, and white. The stem is 5 to 11 centi- 
meters long, 7 to 9 millimeters in diameter, tapering upward, 
smooth, of the same color as the cap. The ring is thin, mem- 
branous, white, permanent. The spores in mass are white. 
This mushroom has a mild odor and taste. 

This mushroom is very variable in appearance. During the 
early and late parts of the season it is small, and the color of 
the cap and of the stem darkens to light brown. 

LBPIOTA CHLOBOBPOBA CoptUnd L. MORGANl Peek). Paronp ahM (Tag.); aaac 
ti UkkI noaftg (Ilk.); oong ii« tel ia*f (Pang.). PobonoM. Plate 17. 

This is one of the largest mushrooms. It is widely distributed, 
growing anywhere, from sandy places to well-manured ground. 
It is hardly ever found in the forest. Lepiota cMoroepora ap- 
pears early and late in the mushroom season, generally growing 
in groups of a few or many individuals, but sometimes singly. 
It is traditionally known among the country people as poisonous. 
By mistake it is often included in the collection basket with the 
edible kinds. 

This mushroom is so beautiful and attractive that anybody 
who knows nothing about mushrooms is apt to collect it for the 
table. This fact accounts for the many cases of mushroom 
poisoning in the Philippines. The following incident shows how 
cases of poisoning often occur through carelessness. 

Mr. Macario Ligaya, of the Bureau of Science, an experienced 
collector of zoological specimens, went out one day on a short 
collecting trip. He was accompanied by a laborer who carried 
the collecting apparatus, a gun, and a good quantity of fire- 
arm ammunition. While on their way, through many fields, the 
collectors noticed fine, well-flavored mushrooms, CoUybia albu- 
minosa.^* They picked them, and at noon cooked them as part 
of their meal. After resting they again started to collect. The 
heavy load on his shoulder and on his side, plus the heavy meal 
he has just eaten, made the laborer lag very much behind on 
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the way. The delicious mushroom dish was still fresh in the 
man’s mind, so the lure of another find made him alert and 
vigilant. Suddenly he stopped and looked around. He noticed 
in a spot some white objects. They were mushrooms. Hur- 
riedly, he stooped down and began collecting. He collected a 
good many to take home. 

In the evening they started homeward, and it was already 
rather late when they got home. He at once unloaded his 
mushrooms and began cleaning them to cook. He asked his wife 
to buy wine in order to stimulate the appetite for supper. For- 
tunately, she had already had her supper, and besides, she was 
not feeling well that night. The man had to eat alone, and 
finished all the mushrooms that he and his wife had cooked. 
It was a very good supper, for the mushroom dish was as delicious 
as that he had eaten at noon. After leaving the table he rested 
awhile on a chair and then went to bed. After about two hours 
or so, while in bed, he began to feel an acute stomach ache. 
Quietly he tried to endure the pain but at last he had to call 
his wife. She prepared at once some hot tea, believing that it 
was only an ordinary case of indigestion. Soon the husband 
began to have cold perspiration, and to suffer from vomiting 
and diarrhoea. The symptoms of his trouble were the same as 
those of cholera. The wife became worried. She went down 
and reported the case at once to the collector who had been 
with her husband the whole day. On being told about the dis- 
tress of the laborer, Mr. Ligaya asked what her husband has 
taken for supper. She answered that she did not remember 
anything he ate that night except the mushrooms he brought 
home. The collector was very positive that the mushroom 
eaten by the laborer was the payong ahas, which is poisonous. 
The only thing to be done was to call a doctor to relieve the 
patient from the pain. 

Hence it does not pay to collect mushrooms for the table 
unless one is sure of their edibility. It is said that some persons 
can eat Lepiota chlorospora with perfect safety. Others, how- 
ever, are susceptible to the poison and may suffer much from it. 

The cap of Lepiota chlorospora is from 9 to 30 centimeters 
in diameter, soft and fleshy. At first it is nearly globose, soon 
becoming expanded, seldom depressed in the middle. It is gen- 
erally white, but covered by a brown cuticle which breaks up 
into scales except at the center. When bruised, its color changes 
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to brownish and then to yellowish. The gills are broad, close 
together, entirely free, at first white, soon becoming green or 
greenish because of the mass of green spores adhering to them; 
when the gills get older they assume a yellowish color. The 
stem is white or nearly so, tinged with brown, smooth, firm, 
cylindrical, swollen at the base, sometimes tapering slightly up- 
ward, 7 to 9 centimeters long and 6 to 9 millimeters in diameter. 
The spores in mass are green, becoming yellowish green in age. 
The ring is about 1 centimeter broad, conspicuous, fixed, per- 
sistent, split in its own plane, white above until discolored by 
the spores. 

LEPIOTA CEISTATA Fri«t. KabutMig tfcr«^ <T«g.). Sojipicioiig. Pitt* 18 . fig. l. 

This is a beautiful little mushroom that grows on the ground 
among grasses, frequently in gardens and lawns. It grows in 
groups of many or scattered. The color and the distribution of 
the scales on the cap resemble the stripes of the tiger, hence its 
Tagalog name. 

The cap is fieshy, 2 to 4 centimeters in diameter, sometimes 
umbonate, silky, at length with nearly granular, dark-brown to 
rust-colored scales. The gills are crowded, white, free. The 
stem is hollow, thickened at the base, gradually tapering upward, 
pale, becoming reddish downward, with little fibrils, 2.6 to 4 
centimeters long and 3 to 4 millimeters in diameter. The ring 
is somewhat membranous, sometimes appendaged, evanescent. 
The fiesh is white. The odor la strong and nauseous. 

This mushroom is suspected of being poisonous. 

LBPIOTA GRACILENTA KrombhoHi. Not tMtod. Plato 10, fit. 1. 

The cap is nearly conical to bell-shaped, becoming umbonate 
when expanded, powdery, pale pinkish brown at the margin, 
brownish olive at the top, becoming very dark brown when 
bruised, 2.5 to 9 centimeters in diameter. The skin covering 
the cap cracks gradually into fine scales; the margin is entire, 
and wavy. The gills are crowded, free near the stem, white, 
becoming brownish when injured. The stem is cylindrical, 
sometimes compressed and channeled, scaly, of the same color 
as the cap, nearly hollow, bulbous at the base, 5 to 8 centimeters 
long, 6 to 11 millimeters in diameter. The ring is membranous, 
nearly persistent, of the same color as the stem. The fiesh is 
white, with a pleasant odor and savory taste. 

This mushroom grows on the ground under trees and is quite 
conunon in Manila. It can be found from May to September. 
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Ib England it is considered edible. Its edibility in the Philip* 
pines has not yet been tested. 

UDPIOTA BISPIDA LmnS. N«» ImM. Flsto M, •«. S. 

A beautiful mushroom growing on rotten logs in very celd 
places in the forests. It appears in groups, often united at tiie 
base, from May to December. The edibility of this mushroom 
has not yet been tested. 

The cap is nearly convex, plain, umbonate, 2.5 to 4.6 centi- 
meters in diameter, scaly, chestnut-brown to dark brown. The 
scales are blunt, stiff, soon becoming shaggy and especially dense 
at the center of the cap. The gills are white and free at the 
back towards the stem. The stem is cylindrical, more or less 
swollen at the base, of the same color as the cap, 4 to 8 centi- 
meters long and S to 8 millimeters in diameter, scaly, but the 
scales are rare. The ring is broad, hairy, pale, rosy above and 
brown below. The hair is evanescent. The flesh is white, taste- 
less, with a typical mushroom odor. The spores in mass are 
white. 

ntPIOTA UliACBA BrttmMm. Kabalanv (Tw.). Nat tastaA Plata U, tv. S. 

Like Lepiota eepaestipee, this is a drought-resistant mush- 
room, found early in May or even late in February. It is cos- 
mopolitan in habit, growing in very rich soil consisting of de- 
cayed vegetable matter, in the lowlands in the forests and in 
the very heart of the city under acacia trees. In appearance 
it resembles L, eepaestipee, but it is much smaller, and the cap 
is rough and striated and later the margin is torn. Also, L. 
Wacea grows singly or in groups of very few, while L. eepae- 
stipes grows in tufts of many. Only by very careful study of 
the characters of the two fungi can the beginner distinguish 
one from the other. The varied color gives this mushroom an 
attractive appearance. Its edibility has not yet been tested. 
Its small si 2 se, however, makes it not very inviiang to the collector 
of mushrooms for the table. 

The cap is 2.6 to 3.5 centimeters in diameter, fleshy, convex- 
campanulate, plain to depressed, sometimes umbonate, at first of 
a purple-lilac color, then colorless and covered with dry, beauti- 
ful, dark scales. The gills are white, free, somewhat crowded, 
swollen, rounded toward the stem ; the edge of the gills is thready. 
The stem is equal in diameter throughout, hollow, flbrous, white 
to flesh-lilac toward the top, becoming darker downward, 2.6 to 
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4 centimeters long, 2 to 8 millimeters in diameter. The annulus 
is membranous, persistent, white above, dark violet below. This 
mushroom is odorless and tasteless. 

The Tagalog name is derived from the color of the fungus. 

LEFIOTA MtTVLUPOKA. BurMcr aad BraMtela. Not tooted. Rote II. if. 1. 

This mushroom is quite common in Manila during the rainy 
season, from June to September. It grows singly, on the ground 
under shade trees, generally under acacias. Its edibility in the 
Philippines has not yet been determined. 

The cap is fleshy, top-shaped when young, becoming bell- 
shaped when expanded, covered with yellowish to very pale 
scales except at t^ center, 3 to 5.5 centimeters in diameter. The 
gills are white, somewhat crowded, round and free toward the 
stem. The stem is equal throughout, 4 to 9 centimeters long, 

5 to 7 millimeters in diameter, hollow, and white, yellowish to 
very pale below the ring; the rest is pale. The ring is cottony, 
easily evanescent. The flesh is white. This fungus has a typ- 
ical mushroom odor and a mild taste. 

LBPIOTA 99. lUbiitiiic hugU pAfoag** <Tat*)« tacM. Plata !!• if. 1. 

The cap when young is nearly round to egg-shaped, then bell- 
shaped, later expanded, 5 to 10 centimeters in diameter with a 
sharp angular elevation on top, covered with grayish brown to 
reddish-brown skin which later breaks up into shaggy scales 
except on the top where it remains intact. The stem is 7 to 
12 centimeters long, and 4 to 7 millimeters in diameter, cylin- 
drical, tapering upward, enlarged at the base, of the same color 
as the cap. When injured, it becomes pinkish to almost reddish, 
a characteristic found also in Lepiota amerieana. The ring is 
movable and membranous. 

This mushroom grows singly, scattered, or in groups of very 
few, on the ground, often on sandy soil under acacia trees along 
the road. It is quite common in Manila, most abundant during 
the months of heavy rains, and can be found from May to Oc- 
tober. Its edibility has not yet been tested. 

LIPIOTA DKKUKDATA BfbtnIioiBt. KAbvtfiif k»l«r Main* (Tag.). PolMOtti. Plata tl. 

The cap is globose to conical when young, becoming bell-shaped 
to broadly expanded, thin, fleshy, 4 to 7 centimeters in diameter, 
sulphur yellow throughout, sometimes the center is nearly 
orange-colored, covered with fine, cottony scales which disappear 
in age; the margin is deeply striated, especially in age. The 
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gills are free, thin, narrow, few, white, becoming yellowish be> 
cause of the scales from the cap adhering to them. The stem 
is hollow, bulbous, elongated at the base, sulphur yellow, 7 to 
10 centimeters long, 6 to 11 millimeters in diameter. The ring 
is thin, early evanescent. The flesh is yellow. The odor is 
mild and the taste insipid. 

This mushroom can be found from May to December. 

A batch of this mushroom was sent by the Bureau of Health 
to the Bureau of Science for examination. According to an 
investigation conducted by an offlcer of the Bureau of Health, 
it was the cause of poisoning of four persons in Pasay, in May, 
1934 ; one of the victims, a child, died. 

G«biw ABMILLARIA Fries 

The generic name Armitlaria, derived from the Latin word 
armUla, meaning bracelet, is probably given this mushroom be- 
cause of the prominence of the ring on the stem. This genus 
is distinguished from Lepiota by the fact that the gills are ad- 
hering or nearly decurrent, and the flesh of the cap and the 
stem is uniform in structure. It differs from the genus Amanita 
in the absence of the volva or death cup. There is but one 
species of this genus known and collected by the author. So 
far no species of this genus has been reported poisonous. 

iABMILLASIA MELLBA Friw. tbtatnic »al«t poUataa** (Tat.). SdlMa. Pteto tt, 
t». 1* 

This mushroom is a very active parasite, growing in clusters 
of few to many on trunks and roots of living trees. It is also 
found saprophytic on prostrate dead trees. The characters of 
this mushroom are so variable that a beginner is apt to make 
a mistake in identifleation. This mushroom is not found in the 
lowlands, for it grows in the mountains, where the temperature 
is cool and the air moist. It is rather tough and not of good 
flavor. It may, however, be cut into pieces and mixed with 
other food in cooking. 

The cap is 3 to 9 centimeters in diameter, becoming nearly 
flat, usually slightly umbonate, at first egg-shaped or convex, 
soon expanded, honey-colored to nearly white, sometimes yel- 
lowish or reddish brown ; the central portion is sometimes covered 
with brown scales, the rest naked but lined, sometimes smooth. 
The flesh is white. The gills are either attached squarely to 
the stem or extended down the stem, at first white, then stained 
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with brown or rust-colored spots. The stem is 3 to 14 centi- 
meters long, smooth or nearly scaly, elastic, hollow, spongy, 
white, becoming darker toward the base. The ring is variable 
in character, thick and persistent or thin and membranous, 
sometimes nearly evanescent. The spores in mass are white. 

This mushroom can be found from July to December^ 

Genu* COLLTBIA Fries 

The generic name Collybia is derived from the Greek word 
koUvbos, meaning “coin,” due to the form and size of the cap 
which is generally small and frequently regular in form. 

The species of this genus are white-spored. The cap is slightly 
fleshy, the margin rolled inward in youth. The gills are sofi 
free, interlaced, or with a sudden curve before reaching the 
stem. The ring and the cup are absent. The stem is either 
cartilaginous or with a cartilaginous rind, the central portion 
is fibrous or fleshy, stuffed or tubular. These mushrooms grow 
on wood or on the ground, often deeply rooted, sometimes arising 
from the hardened mass of hyplue. Many of the species are 
quite firm after drying and when moistened easily revive. So 
far none of the species has been reported poisonous. CoUybia 
sp. and Collybia albuminosa are considered among the most de- 
licious muvshrooms in the Philippines. 

COLLTBU ACBRVATA PriM. B«M«. Hat* at. Sk. *. 

This mushroom grows in dense groups. The cap is 3 to 6 
centimeters in diameter, fleshy, sometimes umbonate, swelling 
in a rounded form to rarely plane, smooth, partially transparent, 
lined at the margin in age, pale yellow to pink, later becoming 
pale. The gills are free, very crowded, straight, pinkish, round 
toward the stem. The stem is 5 to 10 centimeters long, 8 to 10 
millimeters in diameter, hollow, reddish and white at the base, 
more or leas rooted, somewhat compact, often grooved and scaly. 
The flesh is of the same color as the stem, without odor or taste. 

This plant is quite common in the forests, growing on pros- 
trate decayed trunks. It can be found from June to October, 
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[some of the local names of this mushroom suggest its habit 
of growing on ant hillO Its apparently spontaneous growth 
leads many people to believe that thunder and lightning have 
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something to do with it. ^Ihis fungus generally grows in groups 
of many and is often found enormously abundant in a single 
Bpot.3 The writer has seen in Baliuag, Bulacan, over one hun> 
(hod individuals collected from a single ant hill, under a large 
bamboo tree. & forests, in thickets, and under wild bamboos, 
it is found in i^less abundance. This mushroom is very large. 
It seems to develop better in cooler and higher, humid places. 
In the cool, hilly towns of Cavite Province it grows extremely 
large. It is cosmopolitan in habit, for it is found almost any- 
where, but always associated with, or near, an ant hill. Even 
under houses this mushroom is found. 

This is one of the most delicious mushrooms. It is more or 
less cartilaginous on the stem and slightly fibrous and soft on 
the cap. It is glutinous when wet, especially in cooking. In 
deliciousness it is comparable to Volvarm eeculenta [kabuteng 
ginikm (Tag.) 3, altough not as mellow in taste. It has an 
earthy odor, and when cooked its flavor is similar to that of 
ginger. This mushroom can be dried and stored away for future 
use, without suffering any change in its eating qualities, and 
wetting or soaking in water makes it assume its original form. 
Unfortunately, due to its cartilaginous and fibrous character, 
this fungus does not make good material for the powdered 
product. 

CoUybia albunUnoea is sold in lai^r quantities, and earlier in 
the season, in the Manila markets, than Volvaria eaevlenta^ 

The cap is 4 to 15 centimeters in diameter, tawny, becoming 
paler and easily broken at the margin, bell-shaped when young, 
plane when expanded. The stem is 5 to 19 centimeters long, 
0.6 to 2 centimeters in diameter, of the same color as the cap, 
sometimes paler; tapering upward, cartilaginous, straight, rigid, 
stuffed, prolonged deeply into the ground like a tail. The gills 
are white, close, free, separated by a white fibrous ring from 
the stem. The flesh is white, fibrous, soft, elastic. 

This mushroom can be found from May to December. 

COLLTBIA ip« MtnarMMr*' (Ilk.). Edlklt. Flat* t4U 

This mushroom is considered the most delicious in the Philip- 
pines. It habitually grows in large numbers, often forming a 
raatlike growth on the ground. 

In shape it closely resembles CoUybia albunUiioea, It is, how- 
ever, smaller and darker. 


From the vord pareaig, mesaiog ‘‘plain." * laereaaing In number. 





Mendoza: Philippine Mmhroome 


59 


The cap is 4 to IS centimeters in diameter, dark to ashy, be- 
coming pale toward the margin, covered with very fine ash- 
colored hair, conical when young, becoming campanulate when 
expanded, sharply umbonate. The margin bres^ easily into 
lobes. The stem is white, 6 to 16 centimeters long, 4 to 8 milli- 
meters in diameter, tapering upward, cartilaginous, straight, 
rigid, stuffed, rooted, forming a taillike or spindle-shaped root. 
The gills are white, close, free, separated from the stem by a 
fibrous white ring. The fiesh is white, fibrous, but soft and elas- 
tic. The spores are white and not so abundant when collected 
on a piece of paper. 

This mushroom can be found from early June to October. 

COLLTBU DISTORTA (FriM) GiUat. XabatMc (Tac.>. CSibI*. PUta », Sc. >. 

This common edible mushroom grows on the ground among 
the grasses and in places where there are many decaying leaves. 
It grows in tufts of several to many individuals. It can' be 
found from June to September. 

The cap is 5 to 10 centimetero in diameter, bell-shaped, then 
spreading, often irregular, smooth, brownish red, becoming 
pale in age. The gills are narrow, toothed like a saw, whitish, 
then spotted with brownish red, assuming a sudden curve before 
reaching the stem to which they are broadly attached. The 
stem is 8 to 12 centimeters long, irregular, densely covered with 
matted woolliness at the base, lined, very often twisted. The 
flesh is white, odorless, and tasteless. 

COLLTBU RADICATA Rclhan. Kabataw mahabaac •wat«’ (Tas.). Bdibla. Plata *S, 

•«. I. 

A very common mushroom growing on the ground in woods, 
groves, or borders of woods. It is edible and cbn be found from 
May to December^ 

The cap is 8 to 7 centimeters in diameter, fleshy, thin, convex 
to nearly plane, with the margin upturned in old plants and 
sometimes umbonate, smooth, viscid when moist, often with 
wrinkles on the surface which extend radially, varying from 
nearly white in some small specimens to grayish, greyish brown, 
or amber. The gills are white, broad, rather distinct, just reach- 
ing the stem. The stem is of the same color as the cap, though 
paler, usually white above, 8 to 18 centimeters long, 8 to 6 milli- 
meters in diameter, tapering gradually above, sometimes mealy. 


* Mushroom with distorted stem. * Long-rooted mushroom. 



€0 The Philippine Jotmwl of Seienee im 

The root is very long, tapering, often attached to some under- 
ground dead root. 

This mushroom is easily recognized by the more or less flat- 
tened cap, and the long stem somewhat enlarged below and taper- 
ing off into a long slender rootlike process in the ground. It 
is from this rooting character that the plant gets its specific 
imme radieata. 

raiXTBIA VaUmPBS rriM. Sdibl*. Plato tt, Sr. *• 

This mushroom is edible. It grows on decaying stumps, logs, 
and roots, as well as on barks of living trees; it can be found 
from June to as late as November, depending on the length of 
the rainy seasoiC^ 

The cap is 2 to 6 centimeters in diameter, convex-expanded, 
slippery to the touch, smooth, brown, reddish yellow, usually 
darker at the central portion, yellowish along the margin. The 
gills just reaching the stem are broad, nearly distant to close, 
whitish or yellowish, with the edges finely fringed. The stem 
is 2 to 8 centimeters long, 8 to 7 millimeters in diameter, thick, 
firm, stuffed, then hollow, becoming velvety with short tawny 
or blackish-brovra hair, yellow at the apex. [The flesh is white 
or tinged reddish yellow, with a mild odor and an agreeable 
tast^ The spores in mass are white. Ring and cup are absent. 

Geinu LACTARIUS Fries 

The generic name is taken from the Latin word lae, meaning 
“milk." 

The species of this genus are characterized by their habit of 
exuding white or colored milk when bruised. The milk is gran- 
ular and of a resinous nature, and varies in taste from mild to 
very biting on the tongue. The cap is fleshy and regular. The 
gills are broadly attached or decurrent, somewhat rigid, with 
acute edges. Under the microscope the trama, that is, the loosely 
woven hyphal tissue forming the central substance of the gills 
or lamellse, is vesciculose, as if composed of bladders. The stem 
is very rarely not at the center. The spores are white or yel- 
lowish, rarely pinkish in mass. The species of the genus grow 
on the ground. 

In the Philippines the members of this genus are found in 
the mountains where it is cool and humid. 

LACTARmS VOLEMDB Frito. Krtatoac bwubfc'* (Tac.>. Kat toatoA Pbto If, •(. 1. 

This mushroom is not found in the lowlands. It is, however, 
abundant in the mountains, where it is moist and cool. It is 


Mushroom in the forest. 
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found in great numbers on the steep banks on both sides of the 
road going to Atimonan, in the Quezon National Forest Park, 
Tayabas. This plant seems to be well adapted to sticky soil. 
Tt is one of the most beautiful mushrooms found in the Philip- 
pines, because of its form and its variegated color. It can 
found from June to November, depending on the length of the 
rainy season. 

The cap is more or less funnel-shaped, with an irregular mar- 
gin, brownish orange, or much deeper brownish red, sometimes 
very much lighter, with the surface smooth, but velvety and 
often decorated with cracks. When bruised, the cap exudes 
milky fluid. The fluid is sticky, white, mid mild in taste. The 
flesh is white, becoming brownish when bruised. The gills are 
either distant or somewhat crowded, free, white, becoming dark 
when bruised. The stem is 2 to 6 centimeters long, and about 
1 centimeter in diameter, stuffed, of the same color as the cdp. 
The surface of the stem is covered with fine powder except at 
the base. It has the same color as the giUs. 

The edibility of this mushroom has not yet been tested. 

Genus RUSSULA Fries 

The generic name Rmsula is derived from the Latin word nts- 
sulus, which means “reddish.” The caps of many of the species 
are reddish to bright red. 

This genus is closely allied to Lactarius, except that Russtda 
does not exude milk. The cap is fleshy and regular, then de- 
pressed. The gills are fragile, rigid, attached more or less 
squarely to the stem; the edge of the gills is acute, the trama 
composed of cells shaped like gall bladders. The stem is fleshy, 
central. The spores in mass are white or yellow, rarely green- 
ish. 

The species of this genus in the Philippines are found in the 
forests, where the temperature is cool and the air humid. 

[russula SANCUIHEA Bulllwd. Kabattn« kal«r daco" (Tac.). SuwleioM. Plato >T, 

Sc. *. 

Like Lactarim, this mushroom grows in damp, cool places in 
the mountains. It is found from June to as late as November 
or December. The blood-red color of this beautiful plant is very 
attractive in the fores^ 

The cap is moist, Imshy, firm, obtuse, then depressed and 
funnel-shaped, blood-red, becoming pale around the spreading 


*‘Blood-ied moBhroom. 
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acute margin. I%e gills are white, then cream-colored, decur- 
rent, rarely forked. The stem is reddish, sometimes white. At 
first it is ccmtracted at^the apex, then equal, firm, wrinlded, 
sometimes channeled, ^he flesh is white, reddish imder the 
cuticle. ^ 

This mushroom has a bitter taste and its edibility is doubtfu^ 

Genas TRICHOLOMA Fries 

The generic name Triekoloma, derived from the Greek word 
thriz, meaning "hair,” and lorm, "fiber,” is due to the charac- 
teristic of certain species of this genus of having hairs or fila- 
ments on the margin of the cap. 

The species of this genus are white. The cap is sticky or 
dry. The stem is continuous with the cap, spongy, fleshy to 
fibrous. The ring and volva are absent. The partial veil, if 
present, is slightly fibrous or cottony. The gills are notched near 
the stem. 

Many of the species of this genus are eaten in the Philippines, 
although they are not of good flavor. Many members of this 
genus are extraordinarily large. 

TBICHOLOHA ■». Kabatow hifante* (Tat.). S«bie. Plata 28. St. 1. 

This is an extraordinarily large mushroom. It is a rare plant, 
found from July to September, depending on the length of the 
rainy season. It grows on the ground, often under large acacia 
trees. 

The cap is large, up to 27 centimeters in diameter, convex, 
expanded, white, becoming yellow to dark yellow, nearly brown 
toward the center, sometimes with more or less upturned and 
wavy margin. The gills are crowded, white, notched near the 
stem, or nearly free but close to the stem. The stem is op to 
60 centimeters long, 3 to 6 centimeters in diameter, of the same 
color as the cap, solid, fibery, smooth and tapering toward the 
base. The base is somewhat swollen. The spores in mass are 
white. 

This mushroom is edible. One plant is enough to provide a 
meal for a small family. 

TBtCBOMMA PAN.ASOLUM FHmi. Kab^tMur ■ia4«1<si« iQr acfw** <TfMI*>« Bdibl*. 

if. t. 

This mushroom commonly grows on the ground, under acacia 
trees along the sides of the road. It is abundant in MunUft, 
especially during the months of heavy rains. It can be found 


Giant mushroom. 


^ Mushroom of easily charing form. 
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ftrom May to December, growing in tufts, sometimes solitary, 
but generally in groups of many. 

The cap is 5 to 10 centimeters in diameter, fleshy, conical to 
expanded, swollen, generally wavy or here and there depressed, 
gray, becoming paler and somewhat silky and spotted; the mar- 
gin is thin, rolled inward, and mealy. The stem is 3 to 7 centi- 
meters long, 0.8 to 2 centimeters in diameter, at the center of 
the cap, sometimes as 3 mimetrical, whitish gray, fragile, equal 
or gradually thinner at the base, nearly lined, provided with 
small fibers. The gills are 4 millimeters broad, white, then gray. 
Very crowded and plain, with a sudden curve as if scooped out 
at the point of attachment to the stem, sometimeB rounded, then 
decurrent. The flesh is grayish, becoming whitish, with a horn- 
colored lining at the base of the gills. The spores are whitish 
or of a pale dingy color in mass. 

This mushroom is edible. 

Genus PLEUROTVS Fries 

The generic name PUurotus is derived from the Greek word 
pleuron meaning '‘side,” and otui, an “ear.” The name suggests 
the shape of the mushroom, which is like the outside of an ear. 

The cap is generally white among the large species, ashy 
greenish, yellowish, or reddish white in those of medium size; 
smaller forms are white-gray or blackish. The stem is lateral, 
eccentric or entirely wanting, except in larger-stemmed species, 
which are very few, where the stem is occasionally almost 
central. 

The gills are either not easily detached, narrowly attached, 
or decurrent. The veil is absent. All species are known to 
be edible and of pleasant flavor, when properly prepared. Many 
of the species of this genus emanate light at night like the 
ordinary firefly, hence the llocano name anandap and the Ta- 
galog aMtaptap, the common names for the firefly. 

The members of this genus grow in clusters, or aggregates of 
individuals, constituting attractive complex brackets dr combs. 
They grow on decaying trunks and fallen logs of many trees. 
No species of this genus are suspected of being poisonous. The 
type of this genus is Plmrotm oetreatue. 

PuniaoTvs canob (Mtt. AUteptw (T«r.) *. (Hit.). laufc put* a>. 

A very common mushroom growing abundantly on rotten 
trunks of banana. It is very small, but conspicuous, because of 
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its habit of growing in large numbers and its white cdor. It 
can be found from May to October. 

The cap is 2 to 4 centimeters in diameter, thin, membranous, 
shelflike, kidney>shaped, the margin often divided in rounded 
forms, white, gray, striated or lined. The gills are distant, 
swollen, white, fringed at the edge, touching broadly at the 
.stem. The stem is white, 3 to 6 millimeters long, 1 to 2 milli> 
meters in diameter, curved, solid. The flesh is white, odorless 
and tasteless. 

PLBUBOTUS COKNUCOPL« (Ptnoon) Boadin. Alltoptap (Tat.) i anaadap (Ilk.). Bdibla. 

Plate SO, At. 1. 

The cap is 6 to 12 centimeters in diameter, fleshy, regular to 
eccentric, convex, funnel-shaped, dark gray, or yellow, grayish 
yellow, becoming white. The gills are white, then dirty yellow, 
crowded, broad, decurrent, sometimes so much so that the stem 
looks somewhat grooved. The stem is solid, white, finally of the 
same color as the cap; the base is white, more or less hairy, 1 
to 4 centimeters long, 2 to 5 millimeters in diameter. The flesh 
is white, savory, of somewhat mealy odor. 

This plant grows in mushroom beds composed of waste abacd 
fiber. 


PLBtntOTCS LIMP1DU8 Fries. AlltapUp (Tap.); anandap (Ilk.). Bdibla. Plata >0, At. A. 

A common mushroom growing in bunches on old trunks of 
the pandan and the coco palm. At night it gives off a phos- 
phorescent light which resembles that of the firefly. 

The plant is glassy white, shining white when dry. The cap 
is powdery, 2 to S centimeters in diameter, inversely egg-shaped, 
horizontal, narrowed behind into a stemlike base; the margin 
is sharply turned inward, very thin. The gills are decurrent, 
crowded, thin, and Unear. The flesh is white, with a pleasant 
odor and an agreeable taste. 

PLBUBOTUB OPUNTIA da Dprhw and Lirallls. Alltaptap <Tsp.)t wiaBdap (Ilk.). 

Bdihte. Flnta AI. A«. 1. 

A beautiful white mushroom, growing on fallen trunks of trees 
in thick forests. It grows abundantly, appearing like a white 
cottony mat that covers a large surface of the trunk. On the 
under side where the gills are located, the stems of many indi- 
viduals are attached to each other in an overlapping position 
•with a common center. 

The cap is 4 to 10 centimeters in diameter, fleshy, glowing 
white, sharply lobed, becoming tom when old. The stem is 
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short. The sills are snow white, close, deeurrent. The flesh 
is white, tender, with a mild taste, and an odor of disintegrated 
wood. 

This mushroom is edible, and can be found from June to Oc- 
tober. It emanates a phosphorescent light in the dark. 

P1.BIJBOTU8 OSTKBATUB Hsiskiiic alltaptop <Tic.) ; tftkM Sia OMaAip ■ (Ilk.). 

— EdIbI*. Phit* U. Bb. I. 

The specific name ostreatua is Latin, meaning “oyster.” uThe 
Americans call this species “oyster mushroom,” due to its oyster- 
like form. 

This mushroom grows on stumps and prostrate trunks, in- 
cluding living trees. It appears in crowded clusters, often with 
caps that overlap each other. Sometimes the stem is so short 
that it appears absent; at other times it is very prominent. 
This is a delicious mushroom, not hard to identify even for the 
beginner. The young plants only should be used in cooking. 
After thorough cleaning and washing, they are tom into pieces, 
dipped in beaten egg, and fried in hot ler^ 

The cap is 6 to 14 centimeters in diameter, varying from white 
to gray or brown, fleshy, soft, thick at the center where the 
stem is attached, becoming thin toward the margin ; the surface 
is moist or dry, smooth, sometimes more or less tom into scale- 
like appendages. The gills are broad, white, not crowded, nar- 
rowed out into veinlike branching lines connecting with each 
other, decurrent. The stem, when present, is short, firm, white, 
often thickened upwards, sometimes hairy. The ring and the 
cap are absent. The spore print on black paper is white to lilac. 

PLEUBOTUB POKBIGENS AllUptw (Tbb.): •Miidap (Ok.). BBibl*. Plato 

It. Bb. I. 

This is a wood-inhabiting fungus, growing on prostrate trunks 
of trees, especially the bagtikan. At night this beautiful mush- 
room emanates phosphorescent light. It is edible. 

The cap is 2 to 6 centimeters in diameter, fleshy, glowing 
white, smooth, turning upward and bending baidc, without stem 
or stalk. The gills are white, sparse, decurrent. The flesh is 
white, odorless, with a mild mushroom taste. 

This mushroom is found from June to September, depending 

on the duration of the rainy season. 

. 0 

* Large firefly mushroom. 

uni — t 
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FI.IVBOT0S PDUIONAIUS Ttim. AlMwtw (Tw.); wundw (Ok.). BUM*. PUta *1. 

flf. a. 

This is also a wood-inhabiting mushroom, being very common 
in humid forests, where it grows in tufts. This species of 
PUurotm gives out beautiful light at night. 

The cap is 8 to 6 centimeters in diameter, fleshy, lateral, in- 
versely egg-shaped, gray to grayish yellow. The gills are 
crowded, white, then nearly of the same color as the cap, de- 
current The stem is very short, sometimes lacking, white, pro- 
vided with a few hairs at the base. The flesh is white and soft 
with a pleasant odor and an acid taste. 

This mushroom is edible, and is generally found from June to 
September. 

PlBUBOTltS nUCABlUS Fria. AUtopUp (Tas.)t uwidm> (Ok.). EAU*. PUto Vt, 
tg. X. 

This mushroom grows in the woods, solitary or in tufts, on 
decayed wood of bagtikan, often from a crack or wound of a 
living tree. It can be found from May to December. 

The cap is compact. Arm, convex, then expanded, moist, smooth 
or somewhat hairy, white or whitish, becoming dull leather- 
colored and cracked in age. The gills are broad, with a sudden 
curve before reaching the stem or just reaching the stem, be- 
coming rounded behind, close to nearly distant, white or whitish. 
The stem is 8 to 6 centimeters long, 6 to 12 millimeters in diam- 
eter, variable, eccentric, sometimes central, stout, solid, firm, 
whitish, smooth or slightly hairy, straight or curved. The odor 
and taste are pleasant. 

Ceniu CLITOCYBE Fries 

The generic name is derived from the Greek word olitos, mean- 
ing “sloping," and eyhe, “head,” and refers to the shape and the 
position of the gills which are decurrent. 

The cap is usually fleshy, plane, depressed, or funnel-shaped, 
rolled inward at the margin. The gills are generally decurrent, 
sometimes broadly attached to the stem. The stem is fibrous, 
elastic, spongy, stuffed, sometimes hollow, never cartilaginous. 
The cup and ring are absent. The spores in mass are white. 

CUTOCTBX LITSCmA PrUi. Plpte It. Sp. 1. 

A common mushroom growing on the ground and in groups, 
generally under bamboo trees. Its edibility in the Philippines 
has not yet been determined, but in Europe it is considered safe 
to eat. It can be found from June to September. 
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The cap is 2 to 3| centimeters in diameter, fleshy, somewhat 
sticky when wet, convex, sometimes depressed at the center, 
dark, turning pale, nearly brown, becoming ashen, hairy at first, 
then smooth. The gills are fine, crowded, pale, broadly attached 
or nearly decurrent. The stem is 3 to 5 centimeters long, 4 to 
5 millimeters in diameter, somewhat equal to nearly tapering 
toward the base, more or less fibrous, white, becoming darker 
at the base, slightly powdery, later smooth. The flesh is white, 
with a pleasant odor and a mild taste. 

CUT0CT8B MVLTICBPS Pwk. Edlbl*. Plato M. a«. 1. 

This mushroom grows on the ground, usually in grassy places 
and sometimes under bamboo trees, in clusters of from ten to 
as many as thirty or more individuals. It is common, often 
abundant, and may be found from May to October. 

The cap is 3 to 5 centimeters or more in diameter, convex or 
sometimes nearly flat, often irregular from mutual pressure, 
white, gray, or brownish gray, smooth, dry, fleshy; the flesh is 
not very thick at the center, and very fine ; the surface is smooth 
or sometimes slightly silky toward the center, moist in wet 
weather. The flesh is white, with an oily taste which is some> 
what disagreeable. The gills are whitish, close together, narrow 
at each end. and attached to the stem either squarely or slightly 
extending down the stem. The stem is 8 to 20 centimeters long, 
0.8 to 3 centimeters in diameter, cylindrical, firm but more or 
less elastic, smooth on the outside but sometimes covered with 
a cottony substance. Bing and cup are absent. The spores id 
mass are white. 

This mushroom is edible. 

CLITOCTBK PHYLLOPBTLLA Priw. Kabatons MabaSo* (Tac.). Nat taateS. Plato U. 
•t. I. 

A very common mushroom that grows on the ground, often 
in large numbers. It is very soft and easily decays. The plant 
can be seen from June to November. 

The cap is fleshy, 2.5 to 6 centimeters in diameter. The gills 
are decurrent. The stem is 2.6 to 3.5 centimeters in diameter, 
spongy to fibrous, stuffed, then somewhat hollow and cream- 
colored. The apex of the stem is somewhat covered with whitish 
silk, while the base is hairy to nearly woolly. The flesh is white 
and tasteless. The odor, if present, is somewhat nauseous. 

This mushroom is not known to be edible. 


Fonnel-sbsped mushroom. 
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GMnu SCHIZOPHYLLUM Fries 

The generic name is derived from the Greek word eehieo, 
meaning “to split,” and phUo, “leaf.” The name is appropriately 
given because of the shape of the fungus, which is that of a 
leaf, and the gills are split. 

This is a very interesting genus, consisting of only a few 
Species, of which only one is known in the Philippines. The 
members of this genus are flexible and fresh, but tough when 
dry. The spores are white. The gills are split along the edge 
and generally strongly rolled back. The cap is thin and leathery. 
The stem is lateral or absent. 

SC»BOraTI.I.1IM ALNBUH Umuraa (= SCHIZOPHTLLDH COMMUNE SchriMt). 

(llk.>t liaSM M licAtt (Tac.). BSIbl*. Plato *a, tg. S. 

A very common mushroom in the Philippines, growing on 
woods and bamboos. It is found all year round, although most 
abundantly during the rainy season. The name SchizophyUum 
idnetm has priority over S. commune. 

The cap is 1 to 3 centimeters in diameter, white, hairy or 
woolly, or with coarse, white hair, often much lobed at the mar- 
gin, toward the stem commonly forming a stemlike base. The 
gills are white, woolly, branching out toward the margin of the 
cap like the radiation of a fan, deeply split along the edge and 
strongly rolled backward. 

During dry weather this mushroom is much shrunken and 
curled up, but in rainy weather it expands quickly and looks 
very beautiful. The spores leave a print that is whitish to 
pinUsh white. 

In the Philippines especially the Ilocanos eat this mushroom. 
It is prepared like the species of Auricularia, by soaking in 
water before cooking. It is rather tough but makes excellent 
soup. 

Genoa OHPHALIA (Peraoon) Fries 

The members of this genus have fleshy or somewhat thin and 
pliable caps. The stem is central, cartilaginous. The gills are 
decurrent. The spores in mass are white, rm^ly yellowish. 
The plants are mostly small and grow usually on twigs and 
woods. Few are of suflicient size to be collected for eating; 
none are, however, known to be poisonous. 

OMPHALIA RECLDnS Citm. Not toftaA Plato *«, Sg. S. 

The cap is 1 to 8.6 centimeters in diameter, membranous, con- 
vex, nearly funnel-shaped; the margin is lined or grooved, dark 
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to ash-colored. The stem is short, 1 to 2.6 centimeters long, 2 to 
4 millimeters in diameter, tough, cartilaginous, dark, becoming 
pale to nearly of the same color as the cap. Ring and volva 
are absent. The gills are narrow, pale to nearly the same color 
as the cap, decurrent, crowded in young plants but becoming 
more distant as the cap expands. The spores in mass are white. 

This mushroom is quite abundant in the forests during rainy 
season, growing on decayed wood and old bamboos. It is some- 
what tough to leathery. It has a mushroom odor and an agree- 
able taste. 

6«biis MARASMIUS Pries 

The generic name is derived from the Greek word maraino, 
meaning “to wither" or “shrivel;" a character of this genus is 
to dry or shrivel instead of decay. 

This genus resembles CoUyhia. It differs from it, however, in 
that it shrivels in dry weather and expands again when moist- 
ened. The mealy odor that is common in the genus CoUyhia is 
absent from this genus. The garlic or onion smell, however, is 
present in Marasmius and absent in CoUyhia. The cap is dry, 
flexible, somewhat thin. The gills are simple, pliable, nearly 
distant, with acute, entire edges. The stem is cartilaginous or 
horny. The species are usually small, thin and epiphytic. Those 
that appear to grow on the ground are generally rooting on 
decaying leaves or roots of grasses. 

MtABABMlUS HiVMilTOCEPHALUS MonUgst. Kgbttteag mttktfif teUt ^ (Tag.). BAbla. 

Plata 34, «g. 1. 

This mushroom is common on rotten logs and old bamboos. 
It grows in large numbers, but never united. It is edible. The 
plant can be found during the rainy season, from May to No- 
vember. 

The cap is 1 to 2 centimeters in diameter, membranous, con- 
ical, convex, folded into plates, blood-red, turning pale yellow to 
somewhat tawny or brown, later becoming reddish; the margin 
has more or less rounded projections. The gills are pale, few, 
strongly distant, broadly attached to the stem at the back. The 
stem is 3 to 6 centimeters long, 1 to 3 millimeters in diameter, 
cartilaginous, hollow, smoo^, brown, round, and enlarged at the 
base. The flesh is of the same color as the gills, odorless, and 
tasteless. 

** Leather«colored muihroom. 
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MAKABIIIOB PILOPVS BMckbrMiMr. M. Sc. t. 

A very common mushroom growing on wood and old bamboos 
in the forests. It is rather small to be collected for the table. 
It shrivels in dry weather and revives with moisture. It has an 
odor similar to that of garlic or onion. It can be found all year 
round, but is most abundant from May to November or De> 
cember. 

The cap is 0.8 to 2.5 centimeters in diameter, leathery, mem- 
branous, somewhat convex, blunt or plane to depressed at the 
center, radially striated or channeled, brownish, turning pale. 
Tlie gills are broadly attached to the stem, moderately crowded; 
edge entire. The stem is 2.5 to 5 centimeters long, 1.5 to 4 
millimeters in diameter, curved, stuflfed to hollow, covered with 
fine hair, bulbous at the base, tawny to pale yellow. 

Gcnni CANTHARELLUS Fries 

The name Ccmtharellua is derived from the Greek word kan- 
tharos, meaning “vase" or “cup,” which the mature cap of this 
mushroom resembles. 

The cap is fleshy or membranous, regular, not at the center, 
sometimes lacking. The gills are generally forked in pairs once 
or several times, tough, sometimes irregular, usually narrow, 
in numy species resembling veins, folds, or wrinkles, although 
in some species they are either thin or broad. The spores in 
mass are white or yellowish-tinged. 

The species generally grow on the ground and sometimes on 
w’ood. There are few species in the Philippines. 

CAMTBABXU.UB AUBKtrS IftkOn uS CuU*. Kd>at«Mt dMahMk* (Tag.). SaUliljr 
IctMa Pl«t« Ac. 1. 

This mushroom commonly grows on the ground, often on the 
lawn, in groups and united at the base, from June to October. 

The cap is 3 to 6 centimeters in diameter, depressed at the 
center to funnel-shaped, yellowish to watery brown, light wood 
brown when dry; the margin is wavy or with rounded division. 
The stem is thin, 0.5 to 2 centimeters long, 0.5 to 1.2 centimeters 
in diameter, of the same color as the cap, hollow, compressed. 
The gills are decurrent, narrow, blunt, irregularly forked, ridge- 
Uke, distant, of the same color as the cap. The spores in mass 
are white to yellowish. This mushroom is odorless and tasteless. 

The edibility of this mushroom has not yet been tested. 


"Hnshroom la tiie grwi. 
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Gentu PANtS Friet 

The generic name Panvs was taken from the Latin where it 
connotes '‘tumor.” Pliny used the name for a fungus inhabiting 
a tree, as do the members of this genus. 

The species of this genus are white*spored, fleshy, leathery, 
and tough. After drying, they revive when soaked in water. 
The texture is flbrous. The flesh varies from tough to some- 
what fleshy in some species. The cap is usually covered with 
hair or a few scales. The gills have entire edges. The stem is 
eccentric, lateral, or lacking. 

Pams is closely allied to Lentinua, differing principally in Hue 
gills which are somewhat soft at first and are not provided 
with teeth on the edge. 

PANUS RUDIB PriM. Kalatkolat M murUt» (Tac.). Plato 1*. •«. 1. 

This mushroom is common in woods, especially in areas where 
stumps abound. It grows on stumps and prostrate trunks of 
trees. It is edible but rather tough and hairy. The plant is 
odorless and at times somewhat bitter. 

The cap is 2 to 7 centimeters in diameter, irregular, depressed 
at the center or nearly vase-shaped; the margin is lobed and 
broken in age. The stem is eccentric or somewhat lateral, tough, 
hairy, pale tan, or pinkish to reddish brown. 

This mushroom can be found from May to September. 

Genus LENTINUS Fries 

The members of this genus are abundant in the Philippines, 
and almost every one of the species grows on wood. Many are 
edible. The flesh, however, is rather tough in most cases. The 
very young tender plants should be used for cooking. Many of 
them are wood-rotting fungi. 

The cap is fleshy, leathery, flexible, or hard and persistent. 
The stem is soft to hard, central, eccentric or lateral. The ring 
is present in some species. The gills are decurrent, not easily 
detached, thin or membranous, and sometimes rather tough; the 
edge is acute, usually serrate or irregular. 

The members of ^s genus generally grow in tufts of many, 
although some are found solitary. 

This genus is almost identical with Panue, except that the gills 
are plane. It is distinguished from Pleurotm by the hard flesh 
and the wavy gills. 


* lilse-eolored muahToooi. 
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UmriNVS AUSACAKliS Hsriot and PuteBillard. EnteUralat bmdok (Tw.). BdiU*. 

Plat* If, ■«. t. 

A common mushroom in the forests, growing on old wood, 
especially on stumps, from May to December. Its favorite host 
is the bagtikan. The young and tender plants are edible; later 
in age they are too tough. Cooked in soup, this mushroom is 
delicious. Many species of Lentinua are found in the Philip- 
pines, and none of them are known as poisonous. This mush- 
room grows in groups, each group containing several mushrooms. 
Sometimes a few of them are united at the base of the stem. 

The cap is 8 to 12 centimeters in diameter, leathery, mem- 
branaceous, tawny to pale, depressed at the center; the margin 
is entire when young, torn in age. The gills are numerous, 
crowded, squarely attached to the stem or nearly decurrent; the 
edge is entire. The stem is 3 to 4.2 centimeters long, 0.8 to 1.2 
centimeters in diameter, stout, solid, hard outside. The spores 
in mass are white. 

LBNTOniS ELMBKIANUS Uord. Kolstkidat fcaMbk (Tm.>. Bdibl*. Plate 17, ««. 1. 

This mushroom grows on putrescent wood, frequently on bag- 
tikan. It is edible when young and tender. When old, it is 
tough and leatheiy and lacks flavor. This fungus is common in 
the mountains and can be found from May to November. 

The cap is 6 to 10 centimeters in diameter, fleshy, later leath- 
ery, tough, rigid, funnel-shaped, regular and even, becoming 
tom in age, yellow to pale, covered with small appressed scales. 
The gills are fine, numerous, close, decurrent The stem is 2 to 
4 centimeters long, 3 to 6 millimeters in diameter, brown to 
dark brown, stuffed to hollow, hardened on Ihe surface. The 
ring is absent The spores in mass are white. 

EXILU Xtetuc^ Kalatlialat kaiuirui (T**.). BdiUt. Ptato SS. 

(^his mushroom has the best eating qualities of all the species 
of the genus Lentinua. Cooked in soup, it is more delicious fhan 
many other edible mushrooms in the Philippines. The flesh, 
however, is rather tough, so that only the young and tender 
plants are recommended for cookin^^ Because of its toughness 
and its place of abode, the Tagalog' name of this plant was 
taken from the word makunat, meaning “tough,” and kauayan, 
which means “bamboo.” This mushroom is very common and 
popular everywhere. It is sold in the market in large quantities, 
and at aJower price than CoUyhia albuminoaa or VcAvaria eaeu- 
lenta. ^ grows on wood, but more generally on burned stumps 
and roots of bamboos, in groups, with the stems often united 
at the base. 
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A large mushroon^ The cap is rigid, funnel-shaped, regular, 
even at the margin but broken in age, pallid, white to pale brown 
at maturity. The stem is pale brown to brown, 5 to 9 centi- 
meters long, 0.8 to 2 centimeters in diameter, solid but pithy 
inside, somewhat hard outside. The gills are somewhat crowded, 
very decurrent, nearly equal in length, of the same color as 
the cap. 

This mushroom can be found from May to December. 

LBNTimiS FUSCO-PtTRPlTBRUS Kalchbimaw. Knlatkalirt n* aajr Mabibo" (Ta«.). 

Plato tt, As. 1. 

This mushroom grows on rotten logs and stumps. It is com- 
mon in the forest but very rare in the lowlands. It can be 
found from May to November. 

The cap is 4 to 6 centimeters in diameter, hairy, leathery, 
convex, purple-brown, darkish brown, then all dark brown, 
sunken in the center, becoming funnel-shaped. The gills are 
fine and crowded, lighter in color than the cap. The stem is 
6 to 8 centimeters long and 5 to 9 millimeters in diameter, hairy. 

This mushroom smells like rotten wood, is tasteless, and too 
tough to be edible. 

LBMTINUS INPUNDIBULIFORMIS Bwkalar. Kalatkalat bnndak (Tac.). Plato M, At. S. 

A very large mushroom growing on putrescent wood, especially 
on bagtikan, frequently in moist places in the forests. It is 
found almost the year round, but is more common from May to 
December. It is hairy and rather tough. The specific name 
infundibtdiformis, meaning funnel-shaped, refers to the form of 
the mushroom itself. 

The cap is 7 to 16 centimeters in diameter, papery, rigid, 
regular and even when young, becoming wavy and irregular in 
age, pallid tawny, covered with dark hair on the surface. The 
gills are crowded, very fine, nearly equal, pale, decurrent. The 
stem is a continuation of the cap downward, dark tawny, covered 
with dark hair, 8 to 17 centimeters long, 0.8 to 1 centimeter in 
diameter, becoming curved on the lower portion. 

fuDraimiB PaSKIGIOUS Ilwkriw.'fKala&dbt buAak" <T>a.>. BdOa*. Plato 4t. 

•». 1 . 

common mushroom, found in the forest from May to Sep- 
tember. It grows on rotten logs in groups of several to many. 
The plant is edible but tougl^ 

The ctq) is 6 to 12 centimet^ in diameter, powdery to hairy, 
tough, funnel-shaped, pale cream, darkening towards the stalk. 


Tough, hairy nrashroom. 


“ Moahroom in the woods. 
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The stem is 1.6 to 4 centimeters long, and 6 to 9 millimeters in 
diameter, rather short, rust<olored, darkening toward the base. 
The gills are bright ruBtK»lored, deep, decurrent, and somewhat 
far apart. 

LBNTimrS BAMOSn Kidalkolat taiiMt (Tag.). Bflkh. Ptata *7, Sg. t. 

A wood>rotting mushroom, attacking dead and living trees 
and very common in the forests. Its favorite host is the bag- 
tikan. This mushroom has the habit of growing in groups, 
often united at the base. It is attached to the host with w^- 
developed roots. This fungus is edible, and can be found from 
May to October. 

The cap is often tom, membranous, thin, pliable, smooth, pale 
to cream-colored, 2.5 to 8 centimeters in diameter. The gills 
are fine, numerous, crowded, thin, decurrent, with even edges. 
The stem is a continuation of the cap, smooth, stuffed, hard on 
the surface, often eccentric, 8 to 7 centimeters long, 4 to 7 centi- 
meters in diameter, of the same color as the cap. 

UBMTINUB SAJOaCAiU KBlalknlst aa aiar abwatago (tag.). SdibU. Plata 

^ tg. >. ' 

A common mushroom that grows on dead wood and roots of 
dead trees. It is a wood-rotting fungus found both in the low- 
lands and in the forests. It grows in groups of many, often 
united at the base of the stem. It is edible and tender when 
young, becoming tough in age. It is a very early mushroom, 
appearing from the middle of April to Decemhe^ 

The cap is smooth, somewhat soft to leathery, sunken at the 
center, then funnel-shaped, at first white, then grayish yellow, 
brownish, and finally tawny-brown, 4 to 10 centimeters in diam- 
eter. The gills are white, decurrent The stem is uniform in 
width, smooth, of the same color as the cap, 2 to 5.6 centimeters 
long, 4 to 6 millimeters in diameter. The ring is present but 
movable. The flesh is white, odorless, and tasteless. 

LBNTnnni BqVABBOBm.08 StrlMkr and Cttrti*. Kolatkalat lu aitr k«Utfcit«i (TWg). 

BdIU*. PUrt* l». Bg. >. 

This mushroom is found in tufts. It grows on prostrate 
trunks and rotten boards. It is edible, but a little tough. It 
can be found from May to December. It is more common in 
the forests than in the lowlands^ 


**Toagh mnshroom with a ring. 


Tough scaly mushroom. 
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The cap is membranoas, leathery, slender, fann^-shaped, 
white, becoming light brown in age, covered with few, acute, 
curved scales that make the surface a little rough, 8 to 6 centi- 
meters in diameter. The stem is slender, solid, woody, from 
2 to 8.5 centimeters long. The gills are very slender, crowded, 
two-forked, decurrent, of the s^me color as the cap. ^he flesh 
is white, without odor or taste. I 

THE PINK-8P0SED AGARICS 

The spores of this group in mass are rosy pink, salmon- 
colored, or reddish. Many species of this genus are edible. 
Volvaria eaeulenta (Tag. kabuteng ginikan), which belongs to 
this group, is considered one of the most delicious mushrooms in 
the Philippines. 

Genu TOLTARU Fries 

The generic name Volvaria is taken from the Latin word volva, 
meaning “wrapper.” The members of this genus when young 
are surrounded by a sheathlike envelope that eventually becomes 
the cup or the volva in the mature plant 

The genus is characterized by the rosy or reddish spores, the 
presence of the volva and the absence of the annulus. The stem 
is easily separable from the cap at the junction; in this respect 
it is similar to Amanita, Amanitopeis, and Lepiota. The gills 
are usually also free from the stem. The species grow on many 
rotten plants, such as banana, abacS, rice straw, and wood, on 
richly manured ground and on leaf moulds. The species are 
soft in texture and decay easily. 

VOLVASIA CmSBESCIKS BrMa4oliu lUbaUns bnlok m luho 7 « (Tac.). Mot toitod. 

Plato 41, at. 1. 

This beautiful little mushroom grows from June to December, 
on well-rotten wood in moist places. It is found single, but 
sometimes in groups of several. 

The cap is 2 to 8.5 centimeters in diameter, fleshy, slender 
or bell-shaped in youth, becoming convex at maturity; the mar- 
gin is lined or grooved. The gills are free, crowded, swollen, 
rounded at the back, dilutely flesh-colored. The stem is 4 to 
5 centimeters long, 8 to 8 centimeters in diameter, white, solid, 
stuffed and cylindrical, slightly swollen at the base, gradually 


** Mushroom on rotten wood. 
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narrowing upward. The volva is membranous, loose, with ir- 
regular margin, white inside, ash-colored outside. The spores 
in mass are flesh-colored, becoming tawny. The flesh is white 
and odorless. 

VOLVAKIA E8CULBNTA BnwAiIb. KabatOMT ttolkui or lutataiw •■tine (Tag.) i aau 
e garaai ar aang ti laba (Ok.); oont na pnnti at aang na dagaml (Pang.). 
Edibla. PlaU 42. 

This beautiful mushroom is found almost any place where 
decayed vegetable matter, such as that of banana or abacd, rice 
straw, com stalks, or bagasse accumulates. It is a scavenger 
plant, occurring in large numbers behind houses and in back 
yards where waste of all kinds is thrown. In regions like the 
Bicol provinces, where there is precipitation almost all year 
round, this mushroom grows in abundance on piles of decayed 
trunks or remnants of abaci. In the forests it is often found 
under trees, where plenty of well-decayed leaves and wood have 
accumulated. 

This mushroom is the one cultivated in the Philippines. Its 
good eating qualities, the ease of securing material for culture, 
and its adaptability to the climate of this country, help to en- 
courage the people in its cultivation on a large scale. For taste, 
it is excelled by few mushrooms. It is mellow and soft, espe- 
cially when cooked in the button stage or just after it has opened. 
The odor depends on the kind of substratum it is grown on ; if 
it is grown on banana it has a banana odor; if on rice straw, it 
has the odor of rice, and so on. It can be dried easily and stored 
without detriment to its taste and flavor. It can also be canned 
or bottled. In the Philippines even poor families keep this 
mushroom at home for their use, rather than to sell it in the 
market, where it commands a good price, bringing as much as 
6 centavos a large piece in the Manila markets. 

The cap is 4.5 to 16 centimeters in diameter, brownish, almost 
plane, sometimes umbonate, then convex. When old it is fragile 
and bears fine hairlike scales on the surface. The flesh is white, 
turning brown when dried. The gills are free, thin, white, be- 
coming brown after long exposure to air. The stem is 5 to 14 
centimeters long or much longer, 0.6 to 2 centimeters in diameter, 
solid, fleshy, white, tapering towards the top and becoming pale 
brown when old. The volva is distinct, mununy brown. The 
ring is absent. The spores in mass are pale brown, nearing 
dark pink. 
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VOLVABIA PBUINOSA QnM. Bdibb. Plate M, flf. 1. 

The cap is 3 to 6 centimeters in diameter, at first round to half 
round, becoming fiat when expanded, fleshy, soft, white, smooth, 
shiny, with a thin, white margin through which can be seen the 
rosy color of the spores beneath. The gills are free from the 
stem, fleshy, fragile, well-rounded, pale, soon becoming rosy in 
color. The stem is white, erect, 4 to 6 centimeters long, with 
a slightly enlarged base, on the base with a small volva; the 
diameter at the base is 7 to 10 millimeters, and near the middle, 
6 to 6 millimeters. The cup is white, roundish, 9 to 11 milli- 
meters in diameter. The spore print is rose-brown. 

This mushroom grows on the ground, sometimes on sandy 
places near the beach under the shade of pandan trees. It is 
also very common in Manila. It can be found from June to 
October. 

Genm PLUTEUS Frfw 

Pluteus is a Latin word, meaning “shed for the sentinel.” 
The name is given to the species of this genus because of the 
similarity of the cap to a turret or sentry box used in the army 
for the guard. 

The members of this genus have pink spores. The genus 
resembles Volvaria, but the cup is absent. The ring is also lack- 
ing. The stem is fleshy to fibrous, not cartilaginous, separated 
easily from the cap. The gills are free, soft, and rounded at 
the back. 

PLUTEUS CEBVmUB Prte*. Not teoted. Plate 41. Sg. S. 

This mushroom is edible in the United States, but not in Eu- 
rope. Its edibility in the Philippines has not yet been tested. 
It grows on the srround under trees and banana plants, and can 
be found from July to October. This mushroom resembles VoU 
vaHa eseulenta very much, except that in the latter the volva is 
present, whereas it is absent in Pluteus eervinus. Neither mush- 
room has a veil or a ring. 

The cap is fleshy, at first bell-shaped then expanded, somewhat 
sooty to brown, sometimes dark yellow, nearly fragile, 4 to 11 
centimeters in ^ameter; the surface usually is smooth, but show- 
ing dark radiating fibrils, sometimes more or less scaly. The 
gills are free, not crowded, broad, at first white, then becoming 
pinkish with the maturity of the spores. The stem is solid, 
firm, nearly equal in diameter throughout, stuffed, ghastly vdiite, 
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smooth or sometimes scaly, often enlarged at the base, 6 to 11 
centimeters long, 5 to 11 millimeters in diameter. The spores 
in mass are pink to pinkish brown. 

P1.DTEOS LONGISTBUTUS PmI. KabalMw kahor" (Tax.). Mot taatMl. Plate 41, 

•*. 1 . 

This mushroom grows on decaying logs, in damp places, gen- 
erally in the forest. It collapses easily and soon decays. 

The cap is very thin, convex when expanded, pale brownish 
gray to brownish ashy, plicated or grooved, 2.6 to B centime- 
ters in diameter, minutely scaly on the disc at the cuticle; at 
length the cuticle breaks off in tiny particles. The stem is 
equal in diameter throughout, solid, thick, and fibrous, 3 to 
5.5 centimeters long, 2 to 4 millimeters in diameter. The gills 
are free, close, rather broad, white, then pale flesh-colored due 
to the spores, almost uniform and crowded near the stem. The 
spores in mass are pinkish. 

THE YELLOW-SPORED AGARICS 

The color of the spore print on a white sheet of paper is 
either light yellow, rusty, rusty brown, or some shade of yel- 
low. 

While there are members of this group that are edible, no 
doubt there are some that are poisonous. As the edibility of 
none of them has not been established in the Philippines, it 
is necessary to be cautious in collecting any member of this 
genus for the table. 

Genu CORTINARIUS Friu 

The generic name Cortvmrius is derived from the Latin word 
eortina, meaning “veil.” 

This genus is distinguished by the presence, in the younger 
stage, of a cobweblike veil which connects the edge of the cap 
with the stem. The veil is superficial in nature, not touching 
the gills. There is also frequently a universal veil which, on col- 
lapsing, leaves a ring or sheath on the stem. The cap is fleshy 
and decays easily. The stem is spongy to fleshy, sometimes 
rigid and somewhat cartilaginous. The gills are dry and last- 
ing, and when young may be white, yellow, gray, olive, blue, 
violet, purple, red, or brown, but at maturity they become dis- 
colored due to the cinnamon or rusty brown spores that are 
sticking on ^em. The gills are either attached to the stem 


• Muhroon on wood. 
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with a sadden curve before reaching the stem, or running down 
the stem. 

COBTINAltniS COU.I8TBI7S Ftta. Katetanc kalanttcin (Tag.>. Swpidwa. Plat* 44. 

«C. 1. 

This is a very beautiful plant. When fresh it is cinnamon in 
color, but paler at the margin of the cap, and in drying it be> 
comes brick«colored. It occurs on wood, old bamboos, and on 
decaying leaves. 

The cap is 8 to 10 centimeters in diameter, half-round at first, 
then convexly expanded, with a broad circular elevation at the 
center. The gills are moderately crowded, broadly attached to 
the stem, at first pale brown, then cinnamon-brown. The stem 
is slender, often curving, nearly cartilaginous, 4 to 8 centime- 
ters long, and 6 to 9 millimeters in diameter. The veil in youth 
cover the gills without touching them, connecting the cap and 
the stem. The cortina or universal veil is white, never leaving 
a ring on the stem, in age the remnants of the cortina remain- 
ing hanging on the margin below the cap. The spores in mass 
are cinnamon-brown. 

This mushroom grows separately or in clusters of several to 
many, from June to October. It has a mild odor and taste. 
The Tagalog name applies to the character of this mushroom 
of becoming easily rust-colored, because of the spores that are 
sticking on the surface. 

Genas GALERA Fries 

The generic name is derived from the Latin word golems, 
meaning “cap,” and has reference to the shape and position of 
the cap on the stem. 

The cap in youth is bell-shaped or egg-shaped, conical when 
expanded, fitting straight against the stem. The stem is smooth, 
a Uttle paler in color than the cap, sometimes lined or grooved, 
cartilaginous, hollow, with mealy whitish particles on the upper 
part, often very fragile. The gills are either narrowly or broad- 
ly attached to the stem, or just reaching the stem. 

The species are generally small, slender, and fragile. They 
grow on the ground. 

QJILSBA TSNSRA Frit*. p«yat mag Not iMttd. Plato 44» 

This slender mushroom is common on lawns and pastures 
from June to December. It grows scattered and appears on the 
ground in a more or less spontaneous manner. 


Mushroom with a slender stalk. 
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The cap is be]l>shaped, 1 to 2.6 centimeters in diameter, pale 
when moist, rust-colored or brown, becoming light brown as it 
dries off in the sun, generally smooth, although occasionally 
some specimens are covered with very fine, short silky hairs. 
When the cap is damp, it is usually slightly lined or grooved; 
the lining disappears as the cap dries. The stem is 7 to 12 cen- 
timeters long, 1.2 to 8.5 millimeters in diameter, slender, straight, 
fragile, hollow, nearly of the same cdlor as the cap, usually 
shiny and more or less lined toward the top. The ring and 
the cup are absent. The gills are attached to the stem, some- 
what broad, dark brown, more or less toothed at the edge. The 
spores in mass are dark rust-colored. 

Geaoa NAUCORIA Fries 

This genus agrees in structure with Collybia, but has rusty- 
colored spores. The cap is more or less fieshy, convex or con- 
ical, becoming flat; the margin at first is incurved and usually 
even. The stem is nearly cartilaginous, hollow, or stuifed. The 
gills are free, or broadly attached to the stmn, never decurrent. 

The members of this genus grow on the ground or on dead 
wood, sometimes rooting. They are usually small, and in the 
Philippines none of them are known to be e^ble. 

NAUCOBU SBHIORBICULABIS rria. BatatMW UaalaaMt" <Ta(.). Flat* 41. 

The cap is fleshy, convex, plane to umbonate, silky, pale 
yellow to somewhat dull yellowish brown, S to 4.5 centimeters 
in diameter. The gills are nearly crowded, free from the stem 
to curving out before reaching the stem, pale, then rust-colored. 
The stem is stuffed, rounded, nearly equal, white above, darker 
below, approaching the color of the cap, powdery, somewhat en- 
larged at the base. The spores in mass are rust-yellow. The 
flesh is white, odorless, and tasteless. This mushroom is ter- 
restrial in habit and is found from May to December. 

Genaa PLUTEULUS Frlw 

The spores in mass are rusty yellow. The gills are free, not 
dissolving in wet weather. The stem is slmider, distinct, ncwrly 
cartilaginous. The cap is putrescent, thin, sticky when wet 
Veil, ring, and volva are absent. 

FLUTSULUS COPROPH1LU8 Peek. PUU 4ft if. 1. 

This mushroom grows in tufts, like grass, or in company but 
not joined, on decaying straw piles, on composite heaps, or on 


Rofty ittuihrooinu 
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dunfir, especially on lawns, fields, and under trees where manure 
has been thrown. It can be found from May to November. 

The cap is broad, fragile, at first conical then expanded, de- 
pressed on the disc, viscid when moist, marked with fine lines 
on the margin, whitish, later rosy gray or pinkish light brown, 
3 to 6 centimeters in diameter. The gills are free, narrow, 
crowded, pale, rusty light brown, dotted by the rust-colored 
spores. The stem is straight or bending near the base, slender, 
hollow, pure white, rarely tinged with pink, smooth or rather 
l)e8et with small scales, equal or tapering upward, 6 to 12 cen- 
timeters long, 2 to 5 millimeters in diameter. The fiesh is thin, 
semitransparent. The spores in mass are rust-colored. 

Genus PHOLIOTA Fries 

The generic name is taken from the Greek word pholio, 
meaning “scale,” and refers to the scaly character of the cap in 
many of the species. 

The genua Pholiota is similar to ArmUlaria in structure, ex- 
cept that the spores are yellow. The species of the genus Ar- 
miUaria have white spores. The members of the genus Pholiota 
grow on wood or on the ground. The cap is fieshy, and may 
be slippery, wet, dry, scaly, or naked. ITie ring is present, 
persistent, membranous. The gills are usually broadly attached 
to the stem, or decurrent, sometimes just reaching the stem, dull 
yellowish brown at first, becoming dark brown. 

PHOLIOTA AUBIVXLLA Priw. Plat* «e. fls. 2. 

A beautiful mushroom that grows on the ground, either soli- 
tary or in groups of several. This plant is found from July 
to September, under trees near the forest. 

The cap is 6 to 10 centimeters in diameter, bell-shaped in 
youth, becoming convex-plane in age, covered with woolyarnlike 
fibers of orange yellow to pinkish yellow; the rest is white, 
the margin near the gills is still bearing remnants of the veil 
even when it is already opened. The fiesh is white. The stem 
is cylindrical, solid, stulfed, of the same color as the cap, 4 
to 7 centimeters long, 6 to 8 millimeters in diameter. The ring 
is present, woolly, evanescent. The gills are free, close, nu- 
merous, white in the button stage, becoming pink and finally 
dark yellowish brown at maturity. The spores in mass are 
rust-brown. 

THE PUEPLE-BBOWN-SPOBED AOAEICS 

The members of this subdivision are characterized at maturity 
by the spores in mass appearing purple-brown, dark brown, or 

lUlT 1 
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nearly black. The ripened spores on the gills give the charac- 
teristic color to the latter. Many members of this group are 
economically important, like the species of the genus PeaUiota, 
many of which are considered among the most delicious mush- 
rooms there are in the market. 

Genu PSALLIOTA Fries 

The cap is fleshy. The stem is fibrous, fleshy, easily separated 
from the cap. The ring is present on the stem, disappearing 
in some species. The gills are free, whitish at first, then fre- 
quently pink and at length deep purple-brown. All the species 
are terrestrial. The spores at maturity are either purple-brown 
or blackish, with a purple tinge when collected in mass. 

All the species of this genus are edible. A large number of 
them are found in the Philippines, yet very few have been iden- 
tified and studied. 

It is always best to cook these mushrooms in the button stage, 
when they are mellow and tender and do not darken the soup. 
In youth the spores are white, becoming pink-brown on maturity. 

PSALLIOTA ABGTROSTICTA C«p«laii4. Plate 47. U- 1- 

The cap is at first conical, later convex-plane, shiny white, 
always naked, somewhat fleshy, with unchanging gray flesh, 
2.6 to 4 centimeters in diameter. The gills are free, almost 
round at both ends, 3 millimeters deep, gray at first, later daric. 
The stem is 3 to 4.5 centimeters long, 3 to 6 millimeters in diam- 
eter, strongly attached to the cap, gradually tapering upward, 
solid or nearly so. The ring is membranous, lasting but a short 
time. The flesh is odorless, with an agreeable taste. The spores 
in mass are pink-brown. 

This mushroom is edible. It can be found in grassy places 
under trees, from June to September. 

PSALLIOTA CAMPXSTBIS FiIm!) Kabatenf pwuit ■> pnti (Tag.). Mate. Plate 41, 
Mg. L > 

The specific name campestris is derived from the Latin word 
eampester, meaning ''belonging to a plain." 

ijOiis delicious mushroom is quite scarce in the Philippines, 
although if it is found at all it is found in large numbers. It 
grows on the ground, in grassy places in the open field, some- 
times under trees, and appears from about May to September. 

This mushroom is at first white and smooth later covered 
with some brown rough scalesy' The cap is half-round to bell- 
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shaped, 8 to 6 centimeters in diameter, quite thick and fleshy. 
The gills are free, in youth pink, covering the veil, slowly be- 
coming pinkish brown upon maturity. The veil becomes the 
ring that is attached around the stem; a portion of the veil is 
left attached on the gills, just below the margin of the cap. The 
stem is stuffed, stout, cylindrical, with a little enlargement at 
the base. 

^is mushroom is canned, and is imported from Europe as 
“champignon,” and from the United States as “mushroona^ 

P8 ALLIOTA CAMPESTItlS Llnnaaos tm. EDIT LIS Vittadtni. KabnUiMr paraniT^ (Tm*)* 

Edibl#. putt 48. ftff. 2. 

This mushroom has excellent eating qualities. It is found 
from June to about November. 

The cap is 4 to 6.5 centimeters in diameter, at first somewhat 
globular, then round-convex, Anally expanded and nearly flat; 
the surface at first is nearly smooth, with a soft silky appearance, 
due to the numerous loose fibers, more or less scaly in age, white 
to creamy white or light brown ; the margin of the cap extends 
somewhat beyond the ends of the gills. The flesh is white. The 
gills are free, close, rounded toward the stem, pink, becoming 
purple-brown as the spores mature, at first covered by the inner 
veil, later the veil is separated. The stem is white or whitish, 
nearly cylindrical or somewhat tapering toward the lower end, 
3 to 6 centimeters long, 1 to 1.8 centimeters in diameter. The 
inner veil from which the ring is formed is silky, white, thin, 
very frail, a portion often being left at the margin of the cap; 
the ring formed from the veil on the stem is also very frail, 
evanescent. The volva is absent. The spores in mass are dark 
brown or nearly black, with a purplish tinge. 

PSAU.IOTA CAMPESTKIS Llmmi tw. UMBKINA Friw. Otmt ra MUt» (Paaf.). 

BdiUa. Plato 4*. fl*. 1. 

The cap is 5 to 12 centimeters in diameter, compact, fleshy, 
convex to nearly half-round, becoming umbonate when expanded, 
at first covered with a thin layer of fine fiber, at length tom 
into a fringed sharp-pointed scalelike form. The gills are very 
crowded, free, white, pale yellow to flesh-colored, later tobacco- 
colored to dark, round at the back. The stem is 3 to 6 centi- 
meters long, 1 to 2.5 centimeters in diameter, stuffed with cot- 
tony materials, later becoming slisditly hollow, nearly equal, 
sometimes tapering toward the apex ; below the ring the color is 


Mushroom io the open plain. 
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similar to that of the cap, sometimes a little paler, and covered 
with line fibrils, at length becoming smooth ; the upper portion is 
white to nearly tile-colored, somewhat powdery on the surface. 
The ring is white on the upper part, brown below, broad, more 
or less permanent. The flesh is white, pale yellow to dilute brick 
red. It has a pleasant odor and an agreeable taste. 

This mushroom is one of the most delicious, growing on the 
ground from May to September. It is often seen under acacia 
trees. 

P8ALLI0T4 COMTULA PriM* oiftlaini <Pam.)» £4ibl«. Plat* 41, 

fix. 1. 

The cap is fleshy, convex, flattened, silky to smooth on the 
surface, white to clay-colored. The center is somewhat purple 
to pale brown, 2 to 4 centimeters in diameter. The gills are 
crowded, swollen, round and free, white, flesh-colored to very 
pale brick-colored, with white edges. The stem is stuffed, cylin- 
drical, generally thickening towards the base, covered with a thin 
layer of very fine fibrils, 8 to 6 centimeters long, 2.5 to 5 milli- 
meters in diameter. The ring is medium in size, bent upward, 
thin, white, lasting but a short time. The flesh is spongy, smooth, 
juicy, grayish white, with pleasant odor and taste. 

1^8 mushroom grows on grassy places, often under bananas, 
from June to September. It is edible. 

rSALUOTA LUZONOENSIS Graff. Katat«MC *araa> n Baitte.lUa <?■»•>. MftlA 
Ptete 6«. te. 1. 

This terrestrial mushroom is often found solitary, and some- 
times in groups of few. It is edible and has a slight earthy 
odor. The Tagalog name has reference to the color and place 
where it is found — maitim, meaning “dark,” and parang, “plain.” 

The cap is fleshy, convex to expanded, clothed completely 
with delicate red-brown fibers, except for the central portion 
which is solid brown, soft, smooth, with a very thin margin, 7 
to 8.5 centimeters in diameter. The margin occasionally shows 
renmants of the membranous veil. The flesh is white and thin. 
The gills are free, fine, crowded, at first white, soon assuming 
the color of the cap. The stem is 6 to 12 centimeters long, 6 
to 8 millimeters in diameter, somewhat slender, solid, fibrous 
throughout, white to light brown, smooth except above the 
annulus where it is slightly finely woolly. The ring is membra- 
nous, persistent to evanescent, well up on the stem. The spores 
in mass are dark purple brown. 


"Besntifol moffliroMn. 
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F8ALLI0TA MBRItlLLn Cop#l«iid. ptruif nm (Tag*)* Plate 49» A«* !• 

A rather large mushroom, growing in open plains from June 
to November. It is found in group of few, sometimes single. 
It is edible but not as palatable when cooked as PsaUiota cant* 
pestris or PsaUwta perfuscus. This species was first found and 
described by Dr. E. B. Copeland, former Dean of the College of 
Agriculture, University of the Philippines, and the specific name 
was given it in honor of Dr. E. D. Merrill, former Director of the 
Bureau of Science. 

The cap is scaly, sometimes naked, white, becoming brown, 
shiny, nearly fieshy, cut off or round at the top when young, 
8 to 12 centimeters in diameter. The stem is whitish, turning 
brown, stout, abruptly enlarged at the base, somewhat contracted 
at the top, 9 to 11 centimeters long, 7 to 10 millimeters in diam* 
eter. The ring is high up on the stem, white on both sides, 
very torn and often hanging. The gills are free, crowded, 
somewhat sharp at the edge, at first salmon*colored, finally turn- 
ing black. The spores in mass are dark brown or nearly black, 
with purplish tinge. 

PSAIXIOTA PERFVBCVS CopcImA lUbatM* PMWt M mar ■tawdac" <T»c.>. asSUa. 

Plata H, St. 1. 

Unfortunately this very delicious mushroom is not known by 
the people. It is found in great abundance in grassy places 
in lawns, on polo fields, and on golf links. The writer has col- 
lected this mushroom very regularly for the kitchen during the 
mushroom season. It is as delicious as the common PsaUiota 
eampestris. It is best cooked in the button stage, for then the 
soup is not colored by the white spores as it is by the brown 
spores when the mushroom is mature. People should be en- 
couraged to utilize this delicious food which otherwise goes to 
waste every year. It is found from June to about September, 
but is most abundant during June and July. This plant fre- 
quently forms a fairy ring (Plate 6) . 

In youth the whole plant is snow white. The cap is early 
expanding, scaly, depressed at the center, 8 to 5 centimeters 
in diameter; the margin is wavy, often tom. The gills are 
free, close, blunt on both ends. The stem is firm, smooth, nearly 
hollow, 3 to 4 centimeters long and 3 to 6 millimeters in diam- 

* Spotted mnehrooin in the open plain. 

"Maahroom in the open plain with a ting. 



66 The Philippine Journal of Seienee ’»<• 

eter. The ring lasts but a short time and is located well up 
on the stem. The spores in mass are dark brown, with a pur- 
plish tinge. 

Genas STROPHABIA Fries 

The characters of the members of this genus resemble those of 
Armillaria and Pholiota, except in their having purple spores. 
The cap is sometimes provided with a delicate superficial mem- 
brane and may be scaly and slippery or dry, with fine hair. 
The stem is fleshy and provided with a ring. The ring may be 
membranous, or fibrous to cottony. The gills are more or less 
brownish. 

Most of the species grow on wood, but a few grow on the 
ground. 

STBOPHABIA 8BMIC1X>BATA Prlw. Kabstant faUiitbam n> mar (rtantas* (T«>.). Nat 
taalad. Plato U. Sc. 1. 

This is a common and widely distributed mushroom, growing 
on animal dung and on richly manured ground, in pastures and 
other grassy places, from June to October. 

The cap is yellow, fleshy, hemispherical, smooth, erect, shining 
when dry, 1 to 5 centimeters in diameter. The stem is yellow, 
paler above, darker below, equal, hollow, tense and straight, 
smooth, smeared with the glutinous veil, 3 to 11 centimeters long. 
The ring is wet, thin, incomplete, distant above the middle 
of the stem. The gills are pale purplish, attached squarely 
against the stem, very broad and plane, clouded with purple 
patches of adhering spores. The spores are blackish purple. 
The flesh is pallid. 

The edibility of this mushroom has not yet been tested. In 
America, however, it is considered edible. 

THE BLACK-SFOBED AGARICS 

The members of this srroup have black spores in mass. Many 
of the species are edible, although they are small. Ail except 
a few species grow on the ground, on livestock dung, or on 
richly manured soil. They are very resistant to drought, being 
the first mushrooms found in the season. 

Genas COPELANPIA (Bullinrd) Bresadola 

The cap is fleshy, bell-shaped. The gills are nearly swollen, 
broadly attached, sometimes decurrent, covered with small wart- 


“ Mushroom on earabao manure vrith a ring. 
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like protuberances. The stem is at the center, hollow, slender. 
The veil is evanescent. The spores in mass are black. 

The species of this frenus are dung dwellers, sometimes found 
on heavily manured ground. They decay easily. 

This genus was erected in honor of Dr. E. B. Copeland. 

COPCLANDIA PAPnONACIA <BglUw4) HrwaMa. K«birt«v telns fatUbra** (Ta«.>. 

N«t ImML Plato U. Ss. S. 

The plant is very common in the field, generally in pastures, 
and can be found from May to as late as February. 

The cap is fleshy, somewhat hemispherical, smooth, whitish 
to gray-white, sometimes nearly pale yellow, cracking on the 
surface when dry and becoming scaly, 1.4 to 3 centimeters in 
diameter. The gilb are loose, crowded to somewhat distant, 
swollen, just reaching the stem, dark gray, blotted with black 
dots. The stem is stuffed, cylindrical, equal, smooth, somewhat 
similar in color to the cap, darkening toward the base, mealy on 
top and smooth below, 4 to 12 centimeters long, 8 to 4 milli- 
meters in diameter. The veil is pale and evanescent. The 
flesh is grayish white. 

Geniu COPRINUS Pcraooo 

The name Coprinue is derived from the Greek word koproe, 
meaning “dung," and was given this genus because of its usual 
habitat. 

The members of this genus are recognized by the black spores, 
and by the gills that dissolve at maturity into black or inky 
fluid. The cap is fleshy or membranous, at first cylindrical or 
egg-shaped, usually scaly, with the margin originally straight 
and pressed closely against the gills. The stem sometimes has a 
ring. The gills are free, broadly attached to the stem, or attached 
to a collar. They are very thin and parallel-sided, at first white, 
then becoming dark. The spores are black, violet-black, choco- 
late, or dark brown. The species grow in tufts or solitary, on 
the ground, or dung, or on rotten wood. 

COPaiKOB COMATUB Friw. KiAntonc fcsmpmlllaM (Tap.). Bdtbb. Plato <2. •«. I. 

This is an early mushroom in the season, appearing from 
May to December. It grows on decayed vegetable matter, es- 
pecially on decayed leaves and wood, in cool damp places in the 
forests. It is found singly or in groups. 

The cap is slender, fleshy, somewhat silky, at first almost 
round, bell-shaped, later expanded, 3 to 6 centimeters in diam- 
eter. The apex is nearly smooth, dirty white, with the margin 

"Mushroom on carabao dung. "Bell-shaped mushroom. 
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often approachinsr rosy lilac, soon becoming black. The gills are 
very crowded, linear, silky fibrous, with the base often swollen. 
The stem is 10 to 15 centimeters long, 0.7 to 1.2 centimeters in 
diameter. The ring is membranous, very movable, evanescent. 
The flesh is white, smooth, watery, without odor or taste. 

COPB1N17S CONVEBTUS C«p«laad. KiJmtMic talM kBbvd<» EdlU*. VUUm U. 

«C. a. 

The cap is 8 to 6 centimeters in diameter, fleshy, at first con- 
ical, later, when expanded, depressed, grayish black, with a 
structural line and a yellowish brown or straw-colored disc, 
and covered with whitish cottony flakes. The margin is entire 
or cleft in a few places, becoming tom in age. During dry 
weather the cap is thick. In rainy days, however, it is very 
thin, clothed with a silky evanescent net. The stem is white, 
smooth, hollow, 12 to 15 centimeters long, and 7 to 13 millimeters 
in diameter, slightly swollen at the base. The gills are grayish 
black, free from the stem, crowded, lance-shaped. The spores 
in mass are black. 

COPBDTOB PUCATILIS CutI*. Kabatmr may <Tac.). B«U*. Mat* ft. 

is* 1* 

This mushroom grows on horse dung and heavily manured 
ground in pastures. It is found from May to November. 

The cap is membranous, plicate, dark brown, bluish gray to 
ashen, 2.5 to 5 centimeters in diameter, at first egg-shaped to 
bell-shaped, then expanded, at length depressed at the center. 
The stem is hollow, slender, cylindrical, rarely crooked, the base 
somewhat swollen, white, somewhat silky, shiny, 6 to 9 centi- 
meters long, 2 to 4 millimeters in diameter. The gills are 
somewhat distant, linear, free, white to gray black. The flesh 
is very thin, white, odorless. 

Genoa PAN/BOLUS Fries 

Panxolue, a Greek word meaning "all variegated,” was given 
as a name to this genus because the gills of its members have 
patches of different color. 

The cap of the species of this genus is fleshy, conical, not 
expanded, viscid when wet, shiny when dry, with the margin 
exceeding the gills in length. The stem is usually smooth, cot- 
tony, scaly, often long, firm, generally hollow. The veil gen- 
erally consists of interwoven threads, sometimes quite compact, 
especially when the plants are young. The gills are broadly 
attached to the stem or just reach the stem, and are marked with 

** Mushroom on horse manure. ** Plicated mushroom. 
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dliferent colors due to the sticking spores. These mushrooms 
grow in richly manured grassy places and on livestock dung. 

Several species of Panmolue are known to be poisonous, so 
that care should be taken in collecting for the table. The effect 
of poisoning from Panmolue takes place soon, about fifteen or 
twenty minutes after the mushrooms are eaten. The symptom 
consists in general weakness of the body, sometimes affecting the 
sight. The effects of the intoxication are said to pass off within 
four hours. As soon as the effect of poisoning is felt, emetics 
should be administered to the patient to prevent the complete 
absorption of the poison in the body. 

PANAOLCS CAMPANOLATUS Ltatiiaai. EabatoiiK kawna** (Tac.). Net taataA 
Plata ft. if. t. 

A very common mushroom, growing on animal dung, especially 
on that of horses, carabaos, and cattle, or on grassy places in 
heavily manured grounds. It sometimes grows singly, but 
mostly in groups of several to many. It is found from the 
latter part of May or June to November. 

The cap is 2.6 to 4.6 centimeters in diameter, fleshy, conical 
to bell-shaped, sometimes umbonate, not fully expanded, smooth, 
white, somewhat shiny, not translucent, gray, clay-colored, be- 
coming reddish, when dry wrinkled or cracking, then scaly; the 
margin is occasionally fringed with the remains of the veil. The 
gills are ascending to follow the conical shape of the expanded 
cap, loose, somewhat crowded, attached to the stem, gray-olive, 
sooty, black-spotted. The stem is 6 to 14 centimeters long, 8 to 
6 millimeters in diameter, pithy, stuffed, cylindrical, sometimes 
channeled, frail, almost equal, a little broader at the base, of the 
same color as the cap, first white then black and powdery. The 
flesh is grayish, colorless, and tasteless. 

Gcniu PSATHYRELLA Frio 

The generic name Peathyrella is a dimunitive taken from 
Peathyra which was derived from the Greek word peathuroa, 
meaning “friable.” This name has reference to the character 
of the cap of the members of these two genera to crumble into 
pieces. 

The cap of the species of this genus is membranous, thin, and 
grooved. The margin does not extend beyond the edge of the 
gills, in youth l3dng straight against the stem. The gills are 
free or broadly attached to the stem, uniform, black. The spores 
are black. 
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The genus resembles the purple«brewn Agaric Poathyra, but 
is much thinner. The species grow on rich ground, sometimes 
on very much deteriorated wood. 

PSAnrrRBLLA disseminata rriw. Kcbatnc aalmtaMa'* (Tac.). EdIM*. PIM* 
M. Sg. «. 

This is a very common and widely distributed species in the 
Philippines, occurring from June to November in rich soil or 
on decaying wood. The cap is fleshy, whitish or yellowish, be- 
coming gray, or wood-ashy in color, scurfy, then smooth, deeply 
marked with grooves, 1.6 to 8 centimeters in diameter. The 
stem is fragile, often curved, slightly scurfy, then smooth, 3 
to 6 centimeters long, 1.5 to 3 millimeters in diameter. The 
gills are whitish, then blackish, broadly attached to the stem. 
The plants are crowded in large tufts, often growing on decaying 
wood, but may also be found on the ground, especially about 
decaying stumps, in lawns, and similar places where decaying 
roots are buried. The spores in mass are black. The odor ap- 
proaches that of rotten wood, but the taste is agreeable. 

POLYPORACEL® 

The hymenium (the spore-bearing surface) in the members 
of this family lines the surface of the tubes, pores, or network. 
These mushrooms are usually round or angular, sometimes wav}' 
or tom. They may be fleshy, leathery, or woody. The stem is 
central or eccentric. Sometimes the fruiting body is sessile, 
that is, without a stem, or the hymenium is inverted in position. 
In these forms the hymenium is superior, and in the other forms, 
inferior. 

Many members of this family are soft, and no doubt a number 
of them are edible; others are hard and inedible. Many of 
them are very destructive to trees, causing decay. A good 
many are called “shelf fungi” because of the position in which 
they are attached on the host. This family differs from the 
Agaricacese in having tubes, pores, or reticulations instead of 
gills. 

Genas BOLETUS Dlllenius 

The generic name is derived from the Greek word bolos, which 
means “clod;” in the members of this genus the shape of the cap 
is like that of a lump of earth. 

In general appearance Boletus resembles the agarics, except 
that it has pores instead of gills. Many of ibe species of this 
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genus are found in the Philippines. They are generally abun- 
dant in the cooler mountain regions, although several are found 
in lowlands in places where the soil is largely composed of de- 
cayed wood and leaves. No doubt many of them are edible, 
and nothing has been so far heard of mushroom poisoning 
caused by any species of this genus. It would be of great in- 
terest and of much economic value to try the edibility of these 
mushrooms. In some countries outside the Philippines many 
of the boleti are considered a delicacy. In Baguio, Mountain 
Province, many members of this genus abound. 

The entire plant is soft and fleshy and decays soon after reach- 
ing maturity. The stratum of tubes on the under side of the 
cup is easily peeled off. All the species grow on the ground. 
Some change color when bruised or cut. It is important to 
note this character as well as the taste when the plant is fresh, 
for the identification of the species. 

BOUmJS BAOmS FtIm. Kabateav alui *• (Tac.). Net teMed. Plato S4. 0«. 1. 

A common mushroom found everywhere in the lowlands and 
in the mountains. It grows on rotten leaves and wood, often 
on decayed sawdust under acacia trees. The mushroom can be 
found from June to October. The people consider it poisonous. 

The cap is dark brown or olive-brown, with a slight green 
shimmer, 10 to 20 centimeters in diameter, hemispherical when 
young, then convex, plane, smooth, thin along the margin, sticky 
in damp weather; ^e surface cracks easily. The tu^s are 
numerous and the pores distinct, sulphur yellow, adhering to- 
gether. The stem is stout, cylindrical, stuffed, and soft, 7 to 
12 centimeters long, 7 to 13 millimeters in diameter, of the same 
color as the cap. The flesh is cream-colored, turning blue when 
cut. This mushroom is not deeply rooted in the ground, and 
the roots are numerous but rather fine. 

BOLBTUS CASTANBUS BdUaH. lUboton* aakaa* ttniclial (Tw.l. Note tHted. Plato 
Si. 

This mushroom is generally found in the mountains where 
the temperature is cool and the air moist, appearing from June 
to about October. It is quite common in the mountainous towns 
of Cavite, although more abundant around Baguio, Mountain 
Province. This mushroom is considered edible in other coun- 
tries. Its edibility in the Philippines, however, has not yet been 
tested. The Tagalog name has reference to the shape of the 
cap, which appears like a clod of soiL 
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The cap is convex to expanded, then becoming flattened to 
nearly depressed at the top, firm, pale brown to dark brown, 4 
to 9 cenUmetera in diameter. The tubes are crowded, white 
to pale sulphur. The pores are round, adhering to one another, 
white and hardly noticeable in youth, later becoming wide and 
lemon-yellow. The stem is firm, cylindrical, swollen at the base, 
often slightly furrowed, of the same color as the cap, loosely 
stuffed, 4 to 8 centimeters long, 1 to 1.8 centimeters in diam- 
eter. The flesh is white, becoming pinkish red when opened, 
with an agreeable odor. 

BOIXTUS BDVUS BaUiard. BdiUa. Plato M, Ss. i. 

The cap is strongly convex, smooth, not sticky, usually brown- 
ish to chesnut-brown, sometimes gray, becoming reddish, 5 to 
16 centimeters or more broad. The tubes are short, narrow, 
round, nearly free, yellow, later becoming green. The pores 
are very small, round, of the same color as the tubes. The stem 
is more or less stout, sometimes slender, cylindrical, rarely 
bulbous at the base, for the most part equal, at times tapering, 
of the same color as the cap, 6 to 12 centimeters long, 2 to 4 
centimeters in diameter. The flesh is white, becoming reddish 
when peeled off, compact, smooth, with a pleasant odor and 
taste. 

This mushroom grows on the ground and is quite common in 
Baguio, Mountain Province. 

Geniui DAEDALEA Persoon 

This genus resembles Trametea, except in the firmer, thick 
dividing walls of the pores, which, when fully developed, are 
irregularly wavy or complicated in form, often becoming tom 
or tooldied. 

The members of this genus occur in woods, on stumps, and 
tnmks. They cause rot by penetrating the tissues of the wood. 

OAEOAUCA PLAVIDA LdTrill*. Kaboton* iupto« (Tag.). Not adOila. Plato H, S». 1. 

A wood-inhabiting mushroom, causing rot on trees. It is 
very common in the Philippines. Its hard texture renders it 
unfit for food. 

The cap is leathery to corky, hemispherical, naked, furrowed, 
light yellow; the margin is nearly sharp. The stem is lateral, 
often very short or absent. The pores are large, at first 
rounded, becoming much contorted, elongated, deep, wavy, pale 
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yellow. The thick flexible walls or partitions resemble gills, 
and are pale yellow, obtuse, and somewhat hairy. 

This mushroom is 5 to 80 centimeters in diameter, and 3 to 
21 centimeters high, and its stem is 6 to 12 millimeters in diam- 
eter. It is found all year around. 

Geniu GANODERMA Karsten 

The members of this genus are quite numerous in the Philip- 
pines. They grow on trunks of trees, causing wood rot. They 
are among the most common wood-destroying fungi in the Phil- 
ippines. Many of the species attain extraordinary size. 

The cap is somewhat beaked and shelflike when attached to 
the tree, covered with a hard shiny coating. The members of 
this genus are sessile, but sometimes a short stalk is present. 
The tissue is for the most part brown. The tubes are rarely 
single but composed of many layers. 

None of the species are edible. 

GANODERMA HANGU'BRA U*«IU*. Kubatait unions maiisa«> (Tac.). Not odiblo. 

FUto 5<. Sc. 2. 

The cap is 8 to 15 centimeters in diameter, 1 to 2 centimeters 
thick, corky to woody, sessile, hemispherical to broadly length- 
ened ; one side shiny, appearing varnished, marked with furrows 
that have a common center, the other side smooth yellow; the 
margin is openly blunt, sterile. The pores are tiny, angular, 
dull, yellowish white. 

This mushroom is found all year round. It is too hard to be 
edible. 

Genas HEXAGONA Fries 

The Latin generic name refers to the shape of the pores. 

The members of this genus are abundant in the Philippines. 
They are easily recognized by their shelflike attachment on the 
host and the honeycomb formation of the pores. They are 
sessile, somewhat corky to woody, persistent, and reviving. The 
flesh is not formed in layers. The pores are regular and Arm. 

HEXAGONA APIARIA Fanoaii. Kabateiw bocto bahar babayer** (Ta*.). Nat a«bia. 

Ptete 17, flv. 1. 

The cap is nearly corky, kidney-shaped, a little hollow, thin, 
6 to 10 centimeters in diameter, 5 to 10 millimeters thick, gen- 
erally smooth, but sometimes the surface is densely shielded 
with coarse, dark hairs which are movable on old specimens. 
The pores are wide, regular, usually greenish blue, covered with 


"Mushroom on mango tree. "Mushroom resembling the beehive. 
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tiny triehomes (very fine sharp hairs) that are hardly visible to 
the naked eye. 

This mushroom is attached to the host in a shelflike manner. 
It can be found all year round, but is more developed during the 
rainy season. 

G«aiu POLYPORUS (Mieheli) Fries 

The generic name Polyporue was derived from the Greek 
words polua and poros — ^the former meaning “many” and the 
latter, “pore.” The species of this genus are characterized by 
the presence of many pores. 

The members of this genus are annual or perennial, usually 
growing on wood, causing destruction of their hosts. Many of 
them are found in the Philippines. The cap is woody to corky, 
or nearly soft. The stem is central, lateral or absent, and 
may be either single or branched. The pores are round or an> 
gular, entire, tom, or toothed. 

POLTPORUS SANGUINEUS Ltanmw. Kabatms ■spala** (Twr.). Nat tdibla. PUta 
87, as. >. 

This is a beautiful blood-red mushroom growing all year 
round, on rotten wood, generally in the forests. It is found 
in groups of many. It is tough but not poisonous. 

The mushroom is somewhat kidney-shaped to shell-shaped, 
shiny, with furrows that have a common center. It is S to 12 
centimeters in diameter, porous, and the pores are barely visible 
to the naked eye. Sometimes they are very conspicuous near the 
center, disappearing toward the margin. The stem is only 4 
to 6 millimeters long. Sometimes it is absent. 

POLTPOSUS SULPBURBUB Friaa. EdiUa. Plata 88. ««. i. 

The specific name svlphureue is a Latin word, meaning “sul- 
phurlike.” This mushroom is a wound parasite. It starts to 
grow on wounds or dead branches, thence gaining entrance to 
the heartwood of the main stem, where it causes the character- 
istic heart rot. It can be found from May to November. 

The cap is reddish yellow or orange, becoming paler with age, 
powdery, imbricated, sessile, sometimes with a very short stalk. 
The flesh is light yellowish, then white, often exuding a sul- 
phur-yellow liquid when broken, with a typical mushroom odor 
and a bitter taste. The mass is 9 to 26 centimeters in diameter. 


Red mushroom. 
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GeuM FOMES Kanten 

Fomea is a Latin word meaningr “touch-wood tinder” — indicat- 
ing that probably many species of this genus were used as tinder 
in the old days in some countries. 

The cap at first is woody, hardened, rarely soft. The sub- 
stance is interwoven, woolly, covered with a rigid hardened ex- 
terior coating, without any encircling bond, but at length deeply 
furrowed concentrically. The species are perennial and grow 
on wood. Many of them are found in the Philippines. 

[tomes PACBTPBLOEUS PaUnllUTd. Not odlUo. Plato (8. Sr. 1. 

A very common, large mushroom, growing on dead trunks of 
trees and sometimes on living trunks, attaching itself in a 
bracketlike formation. This mushroom sends out mycelial bo- 
dies through the wood and causes serious rotting. Because of 
its toughness the Igorots grind this mushroom before cooking. 
It is palatable when cooked, but too hard to call edible^ 

The cap is broad, ranging from 15 centimeters to an'enormous 
diameter, toward the front is carried out into a cushionlike 
form. The flesh is corky-woody, rust-colored, becoming cho- 
colate-brown to dark brown in age, sometimes smooth but gen- 
erally roughened by the furrowed spaces along the margin; 
these furrows have a common center; the cuticle is thick and 
soon cracks. The tubes are not very distinct, rust-colored to 
brick-colored, 1.5 to 3 centimeters long; the pores are minute, 
nearly round, pale yellow to rust-colored. 

'^is mushroom is found ail year round.'^ Its favorite host is 
the bagtikan tree. 

Genoa TRAMETES Fries 

Several species of this genus are found in the Philippines. 
They grow on wood in a more or less overlapping formation, 
resembling that of a tiled roof. They are annual or perennial. 
The cap is woody or corky, shelflike or twisted, sessile. The 
tubes do not form a distinct layer and the pores are somewhat 
spherical, more or less elongated radially, entire, often unequal 
in depth, and provided with a thick divi^ng wall. 

TBAM8TSS ABPBBA Jviiflitthfi. IUbit«iit hvfla •ImiiIIm*' (Tag.). Not •dibit. Plat* M, 
ig. I. 

A common white bracket mushroom growing all year round 
on dead wood. It is a wood-destroying fungus, considered too 
tough to be edible. 


Fanlike muahroom. 
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The surface of this fungus is very rough to the touch because 
of the line long fibers that are lying flat on the surface. The 
cap is 6 to 14 centimeters in diameter, concentrically zoned, 
white, sometimes greenish, becoming grayish in age. The pores 
are about 7 millimeters deep, radially elongated, pale tan. The 
flesh is whitish, compact, thick, very firm and corky. 

HYDNACK® 

The plants belonging to this family vary greatly in size, con> 
sistency, and form. Some of them are very large. They are 
either fleshy, woody, corky, or membranous. Their outstand- 
ing character is that of the fruiting surface, which covers the 
body in numerous processes, either in the form of spines, teeth, 
warts, coarse granules, or folds. These features are always 
directed toward the earth. Many of the Hydnaceee are shelf- 
like in form. They grow on trees or on the ground. They 
often have a central or eccentric stem, with a more or less cir- 
cular cap. Some of them are more or less rounded masses, 
which grow from trees with very long spines that extend down- 
ward. Others have ascending branches from which the spines 
depend; still others form sheets, spreading over the surface of 
logs and sticks. 

Genua HTDNUM Linnaeus 

In this genus the fruiting surface is awl-shaped or in the form 
of spines. It is either simple or with the tips more or less 
branched. The plants grow on the ground or on wood. The 
spines vary greatly in form; some are provided with a more 
or less regular cap and a stem, others are shelving or bracket- 
shaped, and the rest are just spreading out over the surface 
of the wood. 

IhTDNUBI BRINACBUS BnllUrd. , Kabvteiiv max mahabang balahlbo** (Tag*). Bdibla. 

Plata $ 9 , 0g. 1. 

This is one of the most beautiful mushrooms, growing on rot- 
ten logs in cool, damp places in the forests. It is edible, but 
rather rare. 

This mushroom is yellowish white, 10 to 20 centimeters broad 
above the fiberlike spines, fleshy, somewhat flexible, roughened, 
and nearly sponge-shaped^ At the end it is tapering, appearing 
somewhat stalked, and more or less rooted. The tip is acute, 
2 to 6 centimeters long, and 2 to 5 millimeters wide at the end. 


** Mushroom with long hair. 
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In age, thie fungus becomes cream-eolored to yellowish tawny. 
The fleoh is white, tenacious, and hollow. It has a strong mush- 
room odor. 

mrONUM VELUTINUM Frlw. Nat taatad. Plata H, te. 2. 

The cap is nearly even, leathery, convex, often depressed at 
the center, hairy, without zones, yellow or rust to nearly brick- 
colored, 5 to 7 centimeters in diameter. The spines are de- 
current, dark brown, becoming pink at the end, 4 to 6 millimeters 
long. The stem is short, enlarged at the base, hairy, 2.5 to 4 
centimeters long, 1 to 14 millimeters in diameter at the apex, 
1.2 to 2 centimeters at the base, sometimes more or less rooted, 
of the same color as the cap. The flesh on the stem and the un- 
derside of the cap is somewhat leathery, soft on the upper portion 
of the cap. 

This is not a common mushroom in the Philippines, and its 
edibility has not yet been tested. It grows on old stumps and 
prostrate trunks and can be found in moist cool places in the 
mountains. 

CLAVARIACE^E 

THE CORAL FUNGI 

The Clavariacese are characterized by a spore-bearing surface 
which may cover more or less the entire spore-bearing body. 
Many members of this family are fleshy. They are often much 
branched, or corallike. Some are club-shaped. All species that 
are sufliciently fleshy or delicate are edible. Ail of the branched 
forms are good to eat. Many members of this family are bright- 
colored and very beautiful. 

Geniu CLAVARIA Bulliard 

The generic name is taken from the Latin word clava, meaning 
“club,” in reference to the .shape of many of the members of 
this genus. 

This is economically the most important genus of the family, 
for it includes numerous edible species. The fruiting body is 
erect and fleshy, or somewhat leathery. It is cither branched, 
simple, or club-shaped. The hymenium is even and borne on 
both sides, but absent from the stemlike portion of the simple 
club. Most of the members of this genus grow on the ground. 

CtAVABU CBIBFA WaUw. Oo«r SN MpaUo" (Ilk.). BSIM*. Plato •«. •*. 1. 

This mushroom resembles a cabbage. It is whitish or pale 
yellow, and very much branched. The branches are ribbon- 

" Cabbage miiBhreom. 

n«T — 7 
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like, broad, entangled, 2.4 to 4 centimeters wide; the apex is 
tinged yellowish, crisped, slightly zoned. The stem is whitish, 
becoming blackish with age, stout, and rooting. The flesh is 
whitish or yellowish, fleshy, and brittle. The whole plant is 8 
to 68 centimeters in diameter. 

This mushroom is edible. It has a pleasant smell and agree- 
able taste. It is quite common in Baguio, Mountain Province, 
growing on the ground under pine trees. 

/cLAVABIA STBICTA Ptmaii'. f KabvUnc balahlak nuit bate (Ta«.). B«U*. Plat* (1. 
at. 1. 

^his mushroom is found growing in most places, including 
the city of Manila, on trunks and roots of trees, especially on 
acacia trees. It can be found from June to Septembej^' 

The plant is from 6 to 11 centimeters high and 10 to 15 cen- 
timeters broad, consisting of a mass of crowded branches in an 
upward position. These branch several times and form pointed 
te eth at the end. The color is white to creamy. 

<5^is mushroom is ediblerj It has a corallike form, hence its 
Tagalog name. 

CLAVABIA ZIPPBLn U**IU*. Ibbntmc may **«■-••«•"* (Tw.). N*t* t*«t<A 

Plate M. •(. 2. 

A treelike mushroom, growing on the ground in damp places, 
generally in the forest. It has many branches. It can be 
found from June to September. 

The trunk is 6 to 11 millimeters in diameter. The branches 
are generally in pairs, indented at the base, 3 to 6 millimeters 
in diameter, 5 to 10 centimeters long; at the end of each branch 
are long needlelike points resembling the leaves of pine trees, 
1 to 2 millimeters wide, 2 to 4 centimeters long. The whole 
plant is 16 to 20 centimeters high, yellow, darkening in age. 

TREMELLACEiE 

The members of this family are more or less gelatinous in 
consistency. They are covered on the surface by the whole 
fruiting layer. Sometimes this layer is confined to only one 
side. When dry the plants are rigid and horny, regaining their 
original form when moistened or soaked in water. They grow 
on rotting wood, such as prostrate trunks and branches of trees, 
varying in color from gray, yellow-orange, and reddish, to 
brownish. They assume various forms, are often very irreg- 
ular, leaflike, or strongly folded and uneven. 


Many-branehed mushroom. 
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G«bh AURICULAHA BslUahl 

The generic name Aurictdaria is derived from tiie Latin word 
auricula, meaning “ear" — ^the likeness of this mushroom. 

The fruit body when moist is gelatinous to leathery, cartila- 
ginous to homy when dry, cup-shaped, sometimes asymmetrical. 
The fruiting surface is smooth, decorate like a network or 
folded into plaits, and normally located on the lower side. The 
genus Auricularia is found generally throughout the Philippines, 
as well as the world over. It is commonly called tainSang-daga, 
meaning “rat’s ear," in Tagalog, and “Jew’s ear” in American, 
while in Panay it is called dolongan sang kahoy, meaning “ear 
on the wood.” 

Species of Auricularia, generally the Auricularia auricula^ 
judte, are sold in the market. They are imported from China 
in a dried form. The tainl^ng-daga is almost indispensable in 
many of the Chinese dishes in restaurants and chop-suey houses. 

Although the native Auricularia is found in abundance in the 
Philippines, its commercial value is little appreciated in this 
country, where people prefer to buy these mushrooms imported 
instead of collecting them in the fresh condition. 

With but slight variations, the edible members of Auricularia 
are distantly and vaguely ribbed and plicated, swollen, some- 
what jellylike, and of a violet color when moist. 

AVBICULABIA AFFINIB UraUlc. TaiSinaifBMk (Ta«.>s d«leii««n umis kahor (Puny). 
ESIU*. Pto<* (i. Cb. t. 

Auricularia afflnis is rather common. Its eating qualities 
are as good as those of A. polytricha and A. auricula-judm. 
It is thinner, however, not so cup-shaped, smooiJter, and lighter 
in color. Like the rest of the taii%ang-daga, this mushroom 
is found all the year round, growing on prostrate trunks and 
branches of trees, although it is more abundant during the rainy 
season. 

This mushroom can also be dried. If it has been dried, soak- 
ing in water before cooking will make it soft and tender. 

AUUCniJkBlA AUaiCULA^UDA (Uamm). Dohmcan nnc kalMir (Panar) : talitkaiw- 
Saca (Tat.). BSiMa. PUto U. 

This fungus grows on stumps, fallen trunks, and dead branches 
of trees. In taste it does not differ much from the other mem- 
bers of Auriadaria. Those imported from China are mainly 
A. aurieula-judm. In England this plant was formerly used as 
a remedy for dropsy and for sore throat. It is very popular in 
Chinese chop-suey houses, where it is hardly ever lacking in a 
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aoup dish. This mushroom is found «U year round, although 
it is most abundant from May to September. In the forests, 
where there are plenty of fallen trees, this species can be col' 
lected by the basketful. 

The fruit body is grey, then olivaceous or reddish brown, 
finally dark brown, cup-shaped, half-round, concave, then ear- 
shap^, turning plicate, transparent, hairy. The flesh is whitish, 
gelatinous, then cartilaginous and tough. Soaked in water, it 
revives, assuming its original size and form. 

AVUCULABU DBUCATA Uor4. T»Ukmui-ew> (Tt.); 4»l«wm miw kahar <PuHur>. 

Mate. Plirt* «. •«. I. 

This very common Aurieularia grows on prostrate trunks and 
branches of trees, generally on the bagtikan. It can be found 
all year round in the forests, although it is more abundant during 
the rainy season. It does not grow to a large size, and is very 
much smaller than many of the taifikang-daga. It is, however, 
thicker, paler, and more gelatinous than any of them. The 
main character that distinguishes this species from the rest is 
the prominent venation. It is from 4 to 8 centimeters in diam- 
eter. The stalks is very short and often wanting. 

In edibility this mushroom is considered the best. When 
cooked, it is very tender. It can be easily dried and stored for 
future use. 

AOmCULABU MBSENTSaiCA PmrMMi. Taiitkuw.4a*a n* may biOahlbaO (Tv.). 

BSibI*. Plat* M, flc. 1. 

Meao is a Greek word meaning “middle,” enteron, “intestine;” 
this species is named then from a fancied resemblance to a me- 
senteric membrane. 

This mushroom is found in the same abundance as Aurieularia 
auricula-judm. It grows on stumps, fallen trees, and old bam- 
boos. It is edible but tough. When dried and soaked in water 
it revives. This species is found all year round, but in greatest 
abundance during the rainy season. 

The fruit body is dark brown or tawny, often cup-shaped, then 
bent backward, overlapping like a tiled roof, entire or lobate. 
grouped in concentric formation. The hymenium is in upward 
position, pale or brownish, then brownish violet, wrinkled, pow- 
dery with the spores. Flesh dark brown, gelatinous, then carti- 
laginous. 


Hairy Aurieularia. 
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AVmtCVUJKU POLTlSICaiA (Ifaniwm) SMcanU. tBUkoMt-Awa (T«c.)i Mmwmi 
umg kakvf Plats il» if. 1. 

This is another species very common in the Philippines, grow- 
ing on dead trunks and dried branches of trees. A. polytricha 
assumes a large size, measuring from 6 to 14 centimeters in diam- 
eter. This mushroom is rather thin, gelatinous, becoming lea- 
thery when dry, having round projections at the margin, with 
or without a very short stalk. 

This mushroom is edible, and can be collected in large quanti- 
ties, especially during the rainy season. It can be dried and 
stored. 

Order GA8TEROMYCETES 

The members of this order are distinguished from the other 
orders by the fruiting surface being enclosed within a mem- 
brane or peridium until the spores are mature. This peridium, 
or wall, consists of one to three layers. When more than one 
layer is present, the outer laj'er is called the exoperidium, the 
inner the endoperiditm. The contents of the peridium are col- 
lectively known as gleha. 

Family PHALLOIDEiE Fries 

A great majority of the stink-horn fungi are characterized by 
a very offensive odor. Some of them at maturity are shaped 
like a horn. They grow on the ground or on decaying organic 
matter. The spawn or mycelium is in the form of strands, 
which are usually much branched and matted together. From 
these cords the fruit form arises. The fruit body is at first en- 
closed in an oval or globose peridium commonly called the egg. 
The peridium ruptures at the apex, allowing the young plant to 
develop. The remaining peridium forms the volva. The glebe, 
which is a soiled mass of spores, is moist and sticky, and attached 
to a stem or trellised receptacle. The receptacle is hollow. 

Among the stink horns are a number of interesting genera. 
Some of them are very beautiful, although they possess offensive 
odors. None of the members are edible. 

GmM DICTYOPHORA Deavaiix 

This genus is given the name Dictyophora, meaning “net 
bearer,” because of the net that is borne by its members. 

The stem or receptacle possesses a very coarse mesh, so that 
not only the surface but also the substance within is reticulated, 
pitted, and irregularly perforated. In this genus an outer 
layer of ihe receptacle or stem separates and elongates, breaks 
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away from the lower part, of the stem, is carried aloft, and hangs 
as a beautiful veil. This veil is very conspicuous in some 
species. 

MCTTOraOBA DUPUCATA (Bm> B. Ftaehtr. Mr pmSmw (Ta(.)i atet 

U nliK (Ok.). Paiwmraa. Plato W. Ss. 1. 

This mushroom when young has the shape of a large egg, 
nearly round or sometimes flattened. It is 3.6 to 4.5 centimeters 
in diameter, white, and more or less furrowed below, like a peeled 
orange. The upper portion is smooth, flesh<colored to pale 
brown. The center of the base is provided with a large bunchy 
root. The whole plant when fully expanded is 15 to 18 centi- 
meters high. The apical ci^ is 8 to 4 centimeters long and 8 
to 4.5 centimeters in diameters, stronfidy chambered by anasto- 
mosing plates over which the olive-colored mass of spores is 
spread. Between the stem and the cap and hanging down from 
the top is a beautiful light rosy-pink veil. The veil extends be- 
low the cap for 8 to 5 centimeters. The stalk is 2.8 to 4 centi- 
meters thick, nearly cylindrical, hollow, with chambered walls. 
It is provided with a volva at the base. The odor of the slimy 
spores is very offensive, and attracts flies. 

This mushroom grows on the ground and can be found from 
May to September. It is poisonous. 

OICTYOPHOKA ip. Kahuitng pmndont (Tag*); aiag ti <1]]|.). Palioaaiia. 

Plata 14, if, 2, 

A beautiful mushroom growing in thickets, generally under 
wild bamboo trees. Like other phalloids, it takes the form of 
an egg when young. At first, it has a pleasant smell, but later 
it has a very offensive odor. It can be found from June to 
December. 

This plant is from 10 to 14 centimeters tall. The cap is 4 to 
6 centimeters long, 4 to 5.6 centimeters in diameter, conical, 
carved on the surface into a network and covered by the olive 
slimy mass of spores, ^e stalk is 2 to 4 centimeters wide, 
nearly cylindrical, hollow, with a corrugated surface. The Ho- 
cano name has reference to the veil, which resembles the skin 
of the snake after molting. The Tagalog name refers to the 
veil home by the fungus itself. 

This mushroom is closely similar to Dietyophora phaUoidea 
in many respects, except that it has the thread composing the 
veil much coarser than that in the latter, and in Dietyophora 


^ Snake mushroom. 



Mendoiea: Philippine Muehroome 108 

phaUoidea the veil is a continuation of the cap itself, while in 
Dictyophora sp., it starts under the cap. 

DICTTOPHOEA FHALLOIDSA INivavz. KabnUBt may pan^ong (Tag.): 04ng tl ulag 
(llik). PalMiiani. Plata IS. 

This is one of the largest and most beautiful phalloids in the 
Philippines, growing on the ground, especially under bamboo 
trees in the forest When young or just opened it has a pleasant 
smell, but in age, as it begins to rot, it has a very bad odor, 
resembling that of a decomposing animal carcass. This mush- 
room grows from June to December. 

This plant arises from a large egglike body. It is white and 
furrowed below, like a peeled orange. The upper part is smooth, 
pale to deep flesh-colored. On the center below is a large 
fleshy root with lateral branches. The size of the egg is 3 to 
4.5 centimeters in diameter. The full-grown plant reaches the 
height of 15 centimeters. The cap is broadly bell-shaped, curved 
into a network on the surface, over which the brownish olive 
slime is spread. On top, at the apex of the cap, the color is much 
paler. The cap is 4 to 5 centimeters long and 3.5 to 4.5 centi- 
meters broad. The rosy-pink-blue netlike veil is a continuation 
of the cap and often reaches the ground. The size of the 
meshes is 2 to 4 millimeters, except towards the margin, where 
they become much smaller. The stalk is 2.5 to 3.5 centimeters 
in diameter, nearly cylindrical, hollow, and with chambered 
walls. 

Genua CLAUTRIAVIA Lloyd 

This genus is characterized by having the surface of the cap 
convoluted into very fine folds. The mass of spores, called gleba, 
covers the fold and permeates the interspaces. 

CIAUTRIAVU MBBULINA UeyS r= PHALLUS MBBULINVB Bwkviwi. KabvtMic Mar 
pBB^ong (T«g<) : o^ng tt vttg (Ok.). PAiioBog*. Plato tt. 

This species has the general appearance of a Dictyophora. 
The difference is in the cap, for, instead of being a plain or 
reticulate membrane with the gleba on the outer surface, it 
consists of minutely convoluted folds, the gleba permeating 
the depression between the folds. The cap is conical, olive- 
colored because of the mass of spores covering the surface. The 
stem is white and cylindrical, slightly tapering toward the top. 
The cap is in the form of a sheath covering the end of the stem 
at the base, dark gray. The net is very coarse, but a little finer 
below. 
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Gama PHALLUS Petaowi 

The cap is in the form of a disc, attached by the apex to the 
end of a hollow, cylindrical, spongy, porous, stemlike receptacle, 
and covered on the outside witih a sticky mass of spores. The 
egg is globose or egg-shaped, tom above into irregular rounded 
projections by the developing receptacle, leaving a volva at 
the base. 

The members of this genus grow on the ground. 

raALLUS TBNUIS LtoyS. KabnUna dlUa m Bubabo’' <Tat.>s adas ti alw (Uk.). 

PUtc €7* 

A cylindrical mushroom, I'esembling a young seedling just 
broken off from the seed. The cap and the stalk are yellow, 
the cup is white. When dried, the specimen appears like a 
thin skin, similar to that of a snake after molting. This plant 
has only a very rudimentary veil, and often even this is ladcing. 
The odor of the young plant is quite pleasant, but the matured 
and decaying fungus, like other phalloids, emits a very offensive 
odor. It grows on the ground from June to September. 

The whole plant is 10 to 12 centimeters long, 0.8 to 1.2 centi- 
meters in diameter. The cap is very thin, 9 to 13 millimeters 
in diameter and 2 to 2.6 centimeters long. The egg is about 
3 centimeters long and 2 centimeters wide. 

Genu* MUTINUS FHm 

The egg is white, round, oval or oblong, splitting into two or 
three round lobes. The receptacle is hollow, cylindrical, or 
spindle-shaped. The cap is apical, broadly attached to the stem, 
covered on the surface with a sticky mass of spores. 

This genus differs from Phallus in having the cap wholly 
attached to the stem, while in the latter the cap is attached by 
the apex to the end of the receptacle by a narrow disc. 

MUTINUS BAMBUSINUS (Zallincw) E. Flaelwr. KulMtaitc paU aa aiabaha’> (Tap.) i 
tl (Ok.). PhIimmim. Plat* 4S. 

This mushroom grows commonly on rotten leaves and in rich 
soil, often near bamboo stumps. It can be found from June 
to December. It is beautiful but not edible. 

The plant is from 6 to 8 centimeters high and 1 to 1.6 centi- 
meters thick at the center. The volva is white, 2 to 3 centimeters 
in diameter, 2.6 to 4 centimeters long. The cap is gradually 
tapering upward to a pointed end, and joined at the base with 
the stalk, at first covered with green mucus, which soon be- 


Yellow foetid mushrooma 


^ Red foetid mushroom. 
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comes red. Tbe stem is elongated, spindle-shaped, cellular, rosy 
red above, fading downward until it becomes white below. 
Sometimes the plant branches out at the cap. In youth it has 
the shape of an egg. It is white, covered with a thick mucous 
membrane. 

Gmm ANTHUBUS Kalehbreaner 

The pouchlike peridium is composed of three layers; the 
outer layer is scurvy and thin, the middle one thick and gela- 
tinous, and the inner thin, shiny, and smooth. The receptacle 
is short, cylindrical, hollow, bearing apically three to eight 
simple, brittle arms that are originally united apically and often 
breaking at maturity. The gleba is borne on the inner surface 
of the arms, moist, sticky, approaching olive color. 

The species of this genus are quite rare. They are all poi- 
sonous and emit a very offensive odor. 

AMTBUBUS BBOWNU MmSonu Kuur •« <¥■«.>. PotaoBow. PIbU U. 

The fruit body in youth is inversely egg-shaped, white, rough, 
3 to 6 centimeters in diameter. The receptacle is stalked, short, 
cylindrical, hollow, up to 6 centimeters long, about 4 centi- 
meters in diameter, thin, white throughout, broader at the top 
than below, divided into arms; the arms are white, 3.5 to 6 
centimeters long, finely wrinkled on the interior, longitudinally 
.sutured at the outside, united in youth, soon breaking off at the 
apex. Several fingers are two-branched at the extremities. 
The mucilaginous gleba is borne on the inner surface of the 
arms. 

This mushroom is extremely foetid. It is found in sandy soil 
mixed with decayed organic matter, where it appears from June 
to about November. 

The Tagalog name refers to its appearance when the volva 
is removed, showing only the receptacle and the segments. 

LYCOPERDACEJE 

PUFFBALLS 

The puffballs are generally more or less round or inversely 
egg-shaped, and when young they are solid throughout. Within 
the walls of the spore-bearing body practically all the tissues 
differentiate at maturity into a mass of countless, dry, colored 
spores. Some of the smaller kinds at maturity develop a mouth, 
or opening, at the i^mx. When disturbed by a physical force 


^Dead man’s fingers. 
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they appear to send out smoke, due to the very numerous spores 
that burst out in a dark cloud through the mouth or <9«aing. 
Many of the larger puffballs develop no terminal aperture or 
mouth. In this ease spores are liberated only with the gen- 
eral breaking of the wall itself. Besides the wall, the only 
portion of the fruiting body that does not take part in the 
formation of the spores in the true puffball is the sterile base. 
This sterile base in certain species persists in characteristic 
form until the following season. The puffballs are found in 
woods, fields, and pastures. Many species are very small, but 
some are gigantic. When young, and practically up to the 
time of attaining full size, nearly all puffballs possess white 
flesh, and so long as this inner tissue is white, the puffballs are 
edible. However, when bruised or attacked by insects or bac- 
teria, the flesh becomes yellowish, purplish, or otherwise dis- 
colored, rendering this fungus unfit for the table. 

Genus BOVISTA Persoon 

Iliese plants are round or nearly round. They are attached 
centrally at the base. The outer covering is thin and fragile, 
flaking off at maturity and leaving exposed the smooth, thin, 
swollen, metallic-looking inner coating which opens by an apical 
mouth. Soon it becomes detached from the ground and is blown 
about like a light ball pouring out the spores. The spores are 
dark brown, or purplish brown in mass. 

These mushrooms are found in open fields, pastures, and 
lawns. All the species when young are edible. This genus 
differs from Lycoperdon in the absence of a sterile base. 

BOVISTA PILA A Cnrtfi. Pmrapftrm (Ok.); tomb«iur (T««.)* BMI«. P1«U 

iff. 1. 

The Hocano and Tagalog names of this mushroom refer to 
its likeness to the roundish, white embryo plant that is inside 
the coconut. It is common in grassy fields, pastures, and lawns, 
from May to October. It is edible when young. The Ilocanos 
cook it with vegetables. For better cooking, the plant is sliced, 
coated with flour, then fried in butter or shortening. It is soft 
and palatable, and the taste is like that of calf brain. 

The plant is round or nearly so, irregularly pointed down- 
ward, 0.8 to 8 centimeters in diameter, attached abruptly below 
by a simple, small mycelium strand which breaks at maturify. 
The outer covering is very thin, about 0.25 millimeter thi(^, 
pure white, tending to become pinkish or grayish yellow when 
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handled. The surface is delicately powdered, becoming more 
or lees irregularly channeled, flaking off in patches at maturity. 
The inner wall when exposed is smooth and shining, more or less 
bronze<colored and splotched with blackish or gray areas, the 
effect being a metallic appearance like burnt copper. It soon 
opens at Uie top by an irregular pore or by extensive splitting 
and flaking. 

Ganna CALVATIA Priea 

The plants are large, round, flattened or toplike, in appear- 
ance, or of some other similar form. Hie sterile stalklike base 
is either present or absent. The outer covering is thick, woven, 
or divided into small spaces. The inner covering is thin, deli> 
cate, not opening by a pore but falling away irregularly in 
scales and plates, soon exposing the densely woven mass of 
threads called capUUtium. The sterile base is concave above, 
persisting a long time as a cup-shaped remnant. This genus 
is easily distinguished from Lycoperdon by the irregular scaling 
away of the outer wall at maturity, and in most species by the 
fragility of the capillitium. The genus includes the large puff- 
balls. The latter are important as food and should be used 
whenever found in the young stage. The ripe Calvatia applied 
to a bleeding wound is said to stop the flow of blood. 

jCALVATIA LIIACINA PriuJ Tambenc parapara (Ilk.). Edible. PlaU Tt, •(. I. 

This mushroom is very common in grassy fields and in pas- 
tures. It grows very abundantly and can be collected by the 
bushel during favorable rainy weather in June and July. It 
may be found from May to December, and sometimes much later 
in the mushroom season, when there are occasional heavy rains. 
This is the largest puffball in the Philippines. The writer ate 
plenty of this mushroom while it was still very young and white 
inside. The plant is sliced in fine pieces, thinly coated with 
flour, and fried in shortening or butter. It is soft and tastes 
like calf brain^ 

The plant is broadly inversely egg-shaped or top-shaped, 5 
to 10 centimeters high and 6 to 8 centimeters in diameter, con- 
tracted below into a stout, cellular, stemlike base; the covering 
is white, polished, becoming yellowish brown or dark gray with 
age, and soon breaks away in papery patches. The peridium 
or the whole spore body is thin and evanescent above, bursting 
by a large opening when mature. The sterile base remains 
persistent a long time as a cupHihaped remnant. 

This mushroom forms a fairy ring. 
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Genu LTCOPERDON liaamm 

The generic name Lycoperdon, derived from the Greek words 
luJeos, meaning “w(df/' and perdon, “dung,” probably was given 
to this mushroom by the people in a country where wolves 
abound. 

These plants are comparatively small, globose, inversely egg- 
shaped or top-shaped. The base in most of the species is filled 
with a sterile, honey-combed tissue. The wall is composed of two 
layers — an outer layer which becomes broken up into spinelike 
tufts or warts, and an inner, smooth layer which opens spon- 
taneously when mature by a small apical mouth or by the grad- 
ual falling away of the upper surface. The gleba, or internal 
tissue, is composed of minute chambers. It is white when young, 
changing as the plant ripens throush yellowish or olive to brown 
or purplish. 

LlYCOFEEDON PYBIPORMB (Tmt.) ; parapara (Ok.). Mkla. Plata 

. Ti. «f. ». 

^piis is a small puffball which grows in dense clusters on de- 
caying wood and well-disintegrated vegetable matter. It is com- 
mon in the forest. The color is white or light brown, and the 
surface is covered with minute wartlike scales^ The stem is 
very short or almost lacking, but there are always netlike strands 
of mycelium extending from the base of the mushroom into the 
rotten wood. The plant is 3 to 4.5 centimeters broad and 3 to 
5 centimeters high, usually much smaller, ^t is edible and can 
be cooked like other puffballs^ 

Genm SCLERODERMA PerMon 

The fruit body is sessile, or prolonged with a short stemlike 
base. The wall is firm, leathery or corky, smooth, warted, 
scaly or granular, breaking irregularly, and in a more or less 
stellate manner. The gleba is travers^ by sterile veins and 
finally becomes powdery. All the species of this genus are 
terrestrial. 

SCLBBOOBBMA OBABTBK Friw. Fanpm <Ilk.)s «iiM (Tac.). fMcS. PM* Tl, tg. 2. 

The plant is 3.5 to 7 centimeters in diameter when closed, op 
to 10 centimeters when open, nearly round, oftmi irregular, with 
a rounded projection on top, not infrequently growing more than 
half buried in the ground: at the base it is connected with 
strands of cottony mycelium; the covering is hard and rigid. 
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about 6 millimeters thick when fresh, and 1 to 3 millimeters 
thick when dry, white when young, later turning yellow, dull 
yellow to straw-colored, and then cracking into scales, splitting 
up irregularly at maturity into a varying number of lobes which 
curl back as they dry and expose the dark spore mass which is 
brown when fully mature. The stem is absent. 

The specific name is taken from the way in which the cov- 
ering cracks up, resulting in a more or less stellate form resem- 
bling that of the genus Geaeter. 

This is the only true puffball that is never edible. 

Genua GEASTER Miekell 

Geaeter is taken from the Greek words ge, which means 
“earth,” and aster “star” — referring to the starlike appearance 
of the mature plant. 

The species of this genus are terrestrial, very common, and 
generally found in great numbers in thickets and under bam- 
boo trees, generally in the forests. They are interesting because 
of their starlike form. None of them are edible. 

GBASTBB HTOBOMBTRICVB PwiMm. BiWiw (Tmt.). N«t aaiU*. PIM* 72. 

The specific name is taken from the Greek words hygros, 
“moi.sture,” and metron, “measure,” and refers to the absorption 
by this species of moisture from the air. 

The plant when expanded is 1.5 to 3.5 centimeters in diam- 
eter and up to 3.5 centimeters tall, excluding the basal cap. 
The outer covering is gray or grayish brown, the inner brown- 
ish, and becoming deeply cracked, round, tough, leathery, car- 
tilaginous, soon splitting almost to the base into five to seven 
acute lobes in a stellate manner. The spore sac is sessile, egg- 
shaped, round, woolly, gray or brown, opening spontaneously 
when mature by a small special mouth. The aperture is narrow, 
irregularly torn. The spore mass is dark brown. 

These fungi are strongly sensitive to moisture, and in moist 
weather recurve and, standing on their tips, lift up the inner 
ball. In dry weather they curve in closely, clasping the ball. 
This process is repeated every time there is a change in mois- 
ture. This mushroom is ve^ common in the forests, growing 
on decayed leaves and rubbish, often under wild bamboo trees. 
It is found in groups of many, from May to March. It is not 
edible. 


"Earth star. 
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Family NIDULARIACE^ Fischer 

THE BIBD'S-NEST FUNGI 

The fruiting body in the members of this family is funnel- 
shaped or round, leathery or fleshy-leathery. The opening is 
the entire top, exposing one to many roundish “peridides” or 
eggs. Three or four eggs are usually attached by a cord to the 
wall of the fruiting body. The typical members of the family 
are popularly known as “bird’s-nest fungi." 

Genus CYATHUS Haller 

The name Cyalhus is taken from the Greek word kuathoe, 
“wine cup,” and refers to the cuplike shape of the members of 
this genus. 

The fruit body is cylindrical 
to bell-shaped, with a wall which 
consists of three distinct, closely 
connected layers. 1%is wall is 
closed at first, with a membra- 
nous covering, which finally 
ruptures and disappears. The 
numerous peridioles are com- 
pressed, depressed in the mid- 
dle, and attached to the inner 
wall of the peridium by a short 
cord, technically called “funicu- 
lus." 

CYATBUS 8TBIATUB BataMrn. Pa««l «■ 
ttoB» (Tac.). Nat •«»•. Plato n. 

A very common fungus found 
all year round, but most abun- 
dant during the rainy season. 
It grows in groups, generally 
on rotten bamboo and old rot- 
ten boxes. The Tagalog name 
refers to its nesiUke appearance, 
caused by the egglike structures inside. 

The fruiting body is reddish brown or iron-rust-colored, 
covered externally with sharp hair, inversely conical or bell- 
shaped, 8 to 13 millimeters high, 6 to 9 millimeters in diameter; 
the apex at first is incurved and closed in by a pale membrane, 

“Bird’s nest. 
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then opens and shows the lead-colored, grooved, inner surface. 
The peridioles or eggs are whitish and nearly round. 

Class ASCOMYCETES 

The use of the microscope is necessary in determining the dis- 
tinguishing characters of the class Ascomycetes, because most 
of them cannot be seen by the naked eye. T%ese distinguishing 
characters (text fig. 6) are fbe “asci” (sing, “ascus”) which 
are club-shaped or cylindrical and typically contain eight “ascos- 
pores.” Some members of this class, beMuse of their size and 
economic value, should be included among the mushrooms here- 
in described. The morels, Xylaria and Pezizai are but a few 
examples. 

Order DISCOMYCETBS 

The fruiting body in this order is generally in the form of a 
cup. At first it is closed, but it soon opens and expands with 
growth, often finally becoming convex, and either sessile or borne 
on a stalk. It is almost always simple, but may be compound, 
as in Morchella (Plate 74, fig. 1) . The hymenium is spread over 
the upper surface of the cap as a distinct membrane. 

[Genus MORCHELLA Dillenius 

Morchella is from the German word Morchel, which means 
“morel.” 

The morels are all edible, and they are usually easy to recog- 
nize.^ The plants consist of two distinct prominent parts, the 
cap'and stem. The cap is nearly globose or elongated, blunt or 
sharply pointed at the apex. It is always marked by rather 
broad pits covering the entire surface. These pits are separated 
from each other by ridges forming a network. The arrange- 
ment of the pits on the surface is regarded as characteristic of 
certain species. The fruiting body is yellow to brown. The 
stem is usually quite stout, though it varies to some extent in 
some of the different species in proportion to the thickness of 
the cap. The stem is marked in some of the species by large 
wrinkles or folds extending irregularly but with considerable 
uniformity over the surface; The surface is further minutely 
roughened by whitish or grayish elevations, giving it a granular 
appearance. Sometimes these granules are quite evenly dis- 
tributed over the surface, and in some species they are more or 
less separated into small areas by narrow lines. 
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The morels should always be carefully washed before cooking. 
Soaking for some time in salt water will improve them and insure 
the absence of any insects that might be within the pits. Pried 
in butter or fat, they are delicious. 

.MOBCmHXA B8CULBNTA PwMoa. j lUkntmc hagto atak” (Ta>.>. Plate f4. 

The specific name esculenta is a Latin word, meaning *'edible.'’ 
The common name has reference to the indentation of the fun> 
gus, which is like that of a brain. 

The plant is from 5 to 15 centimeters high. The stem is 1 to 
3 centimeters thick, hollow, and the cap is broader than the 
stem, more or less oval or rounded in outline. In this species the 
pits are irregularly arranged, so that they do not form rows, 
and the ridges separating them do not run longitudinally from 
the base toward the apex of the cap. The flesh is waxy and 
brittle. The taste and smell are pleasant. 

This mushroom appears from May to September, and is 
abundant during the wet months. It is found on the ground in 
the forest where it is cool and moist. 

GcBOfl PEZIZA (DiUeniiu) Liimmw 

The fruit body is sessile, or sometimes narrowed below into 
a short stemlike base, even, provided with little knots or nodules, 
or veined, at first closed, then expanding until cup-shaped, disc- 
shaped, or sometimes plane or even convex, i^e exterior is 
warted, scurfy, or fairly smooth. The plants are fleshy and 
brittle. All the larger species are probably edible. 

PBZIZA F06TULATA (Htdwlgr) Pmwkiii. Kaibottnff hugii b»pA ” (Tfef.). Pl«t« 74* S. 

A quite common cup-shaped mushroom, found growing on 
charcoal and burned areas. The edibility of this species in the 
Philippines is not yet determined. However, in the literature 
none of the species of Peziza are reported poisonous. This mush- 
room is frequently found in Manila from June to September. 

This mu^room is pale brown to chocolate-brown. When 
young it is much lighter in color outside than inside. At flrst 
it is closed and nearly round, then it gradually expands, reaching 
a diameter of from 8 to 6 centimeters. It is regular or much 
distorted. The margin is irregular or with small round pro- 
jections. The plant is quite tender and brittle. 


Brainlike mushroom. 


"Cuplike mushroom. 
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raziEA svtcirtB buMv. n«to n. a>. i. 

The disc is stalked or nearly so, cup-shaped, 1 to 3 centimeters 
in diameter and about 1 centimeter deep, sometimes more shal- 
low, on the other side often marked with several concentric 
rings near the margin, which is fringed with very fine, short, 
yellowish hairs; the surface is deep orange to nearly scarlet, 
fading with age. The stem is often short, so that the cup ap- 
pears to be without a stalk, but sometimes it reaches a length 
of 3 centimeters, and 1 to 2.5 millimeters in diameter. 

This fungus is very common in the forest, growing on old 
wood and bark. It can be found from May to December. 

PBZIZ4 TRICBOLOMA Hoatacn*. KabaUnc hwans P>l«» (Tar.). Plata TS„ if t. 

A very common mushroom, growing on wood and bark of 
trees, especially on dried branches. 

The fruiting body has a stem that is 2 to 3 centimeters long 
and 1.5 to 2.5 millimeters in diameter. Sometimes the stem is 
very short, so that the fungus looks sessile. The margin of 
the cap reaches a diameter of 1 to 2 centimeters and a depth of 
1 centimeter or more. It is densely covered with numerous long 
whitish or pale-brown hairs that are tapering upward. The cup 
is deep red, fading in drying. 

This mushroom is very similar to P. stdeipes in appearance. 
It differs, however, in that P. sulcipes is deep orange-colored, 
and covered with only very fine, short, scanty hairs, while P. 
trichotoma is deep red in color and covered with abundant, long 
hairs. 

PRZIZA VESICULOSA BullUird. KabuteiiK kopans maputiputl ^ EdUbl*. Ptetp 7C, 

This mushroom grows in groups or scattered, and is generally 
found on rich sticky soil. At first it is hemispherical, and early 
distorted in outline, later expanded, with the margin broken 
into irregular round projections. The plant is whitish outside 
and pale brown inside, 3 to 6 centimeters in diameter. The stalk 
is absent. The flesh is soft and white, and has a pleasant odor 
and taste. 

This mushroom can be found from May to October. 

Goiiui XYLARIA Hill 

The generic name Xylaria is taken from ,|he Greek word 
oeyl^, meaning “wood,” and refera to the texture of the members 
of this genus. 

"Bed-cupped mushroom. "Light-colored cup mushroom. 

1107 — I 
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The fruit body is black, erect or ascending, cylindrical, club- 
shaped or threadlike, often compressed, simple or branched, 
corky or leathery. 

The species of this genus usually grow on or near wood. 

XYLABU BIFOBUIS Lloyd. Plate 7T, lie. 1. 

A queer-looking mushroom, resembling the anther of a deer 
or the horn of a beetle. It is very common in moist places, 
growing on rotten wood in the forest. It can be found all year 
round, but is most abundant from May to October. 

The whole plant is 8 to 12 centimeters long and 0.3 to 1 centi- 
meter in diameter. The stem is more or less twisted, rather 
rugged, short, and reaches about 1 centimeter in length. The 
antherlike branches are 0.5 to 3 centimeters long, and 1 to 5 
millimeters in diameter, tapering towards the end. The color 
is brown to dark brown. This mushroom is tough and when 
dried becomes brittle. 

DEALBATA B«rlicl*y (nd Cur(iii.^Pl*te TT, fly. i. 

/pother club-shaped mushroom, which grows on rotten wood, 
generally the bagtikan, and very common in the forests. It 
can be found from May to DecemW. 

At first it is straw-colored, becoming dark in age. It is cylin- 
drical, blunt at the end, more or less rugged or rough, and some- 
what tough!^ The whole plant is 3 to 10 centimeters long, 0.8 
to 1.5 centimeters in diameter. There is no well-defined stem. 
The base is provided with a round structure for attachment. 
This mushroom has no definite shape, although it is commonly 
cylindrical. Sometimes it is cut abruptly near the top, but a 
growth of short cylindrical forms is continued upward. 

(This mushroom is too tough to be edible.”' 

XYLARIA BlICLOSA Friw. Pluto T«. fly. 1. 

A club-shaped mushroom, often found in the forests growing 
on rotten wood and sometimes on living trees. It is tough, 
becoming hard and brittle in age. It can be found from May 
to December. 

This mushroom is at first smooth, clay-colored, later rough, 
dark brown, and blackening. The inside tissue is white to ash- 
colored. The stem is short, often not distinct. It is enlarged 
at the base. The whole plant is 4.6 to 6 centimeters long, 0.8 
to 1.4 centimeters in diameter. 
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XYLABU PIBTILABIS U«rd. KabntOMr aialtlm ti> didirl (Tm.). Pteto It, tg. 1. 

This is a common, large mushroom that is found in groups, 
sometimes growing together at the base of prostrate trunks and 
stumps. In appearance it resembles a black finger, hence its 
Tagalog name. It is found from June to September. 

This mushroom is tough to woody in texture. The whole 
black fingerlike fruiting body is called stroma. At the tip and 
the portion near it, where the process of growth has just been 
taking place, the color is white or pale. Later the whole surface 
becomes entirely black. The inside part of the plant is white. 
It is 14 to 16 centimeters long and 4 to 8 centimeters in diameter. 

XYLARIA RIDLEYI Hsam. PU(c 78, a«. 3. 

This species grows on rotten wood in humid places in the 
forests. It is common in the Philippines. When young, it 
is white inside, becoming dark or sooty in age. Sometimes the 
inside portion disintegrates and later disappears, leaving only 
the walls that are usually split. The whole plant is 2 to 6 centi- 
meters long, 3 to 7 millimeters in diameter. It is club-shaped 
and blunt at the end. The lower portion is rough and rugged 
and assumes a stemlike form. Oftentimes the whole plant forms 
into biceps, uniting at the base and at the tip. 

This mushroom is too tough to be edible. 

Genus DALDINIA de Notaris 

The distinctive character of this genus is the zonate arrange- 
ment of the stroma (the cushionlike fruiting body) which con- 
sists of white or pale pithy layers alternating with narrow 
black carbonacious layers. These zones are of different textures 
and color. When young and growing, the members of this 
genus are covered with an iron-rust-colored conidial layer. This 
is the usual condition during dry weather. In maturity this 
layer disappears and the surface becomes black, smooth, and 
shiny. 

iDALDIMU CONCENTRICA (BoltM) CwUdI and da Notarb.! KabntaRK aaUiras at ma- 
Mlaf •• (Tag.). Mata 7», Rg. 3. 

{This is a hard mushroom, very common and abundant on old 
trunks of trees and rotten bamboos. It is found all year round. 

This fungus is usually roundish, not stalked, varying from 2 
to 8.5 centimeters in diameter. It is brown at first, then black, 


Rounds hard mushroom. 
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and easily recognized by the concentrically-zoned flesh. It ap- 
pears often in groups, although generally single. 

This mushroom is too hard and brittle to be edible. : 
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Gloawy, 2. 

Gulay, 27. 

H 

Haxasona Fr., 38. 
apiatia Per*., 33. 

Hydnaoate, 96. 

Hydnum Linn., 96. 
arlnaeaua BuIL, 36. 
valntlnttm Fr., 37. 

Hyyroa, 103. 

Hymanomyeetaa, 41. 

J[aar*« oar. 99. 

K 

Kabnto, 14. 

Xabutenff ahaa, 31. 

bttlaklak nans baio, OS. 

buk>k na kahoy, 76. 

bundok, 60. 

daga. 48. 

damuhan, 70. 

dilau na mabaho, 104. 

ombudo. 67. 

glnUcan, 14, 40, 58. 76. 76. 
higante, 62. 
bugia abaniko, 95. 
huglt babay bubuyog. 98. 
hugia kopa, 112. 
hugia payong, 65. 
hugia utak, 112. 
kahoy, 78. 

kalal^u na may aingaing, 86. 

kalauangin, 70. 

kampana, 80. 

kampaniHa, 87. 

kapla, 02. 

kinalauang, 80. 

kolor aauitrt. 55. 

kopang maputipati, 118. 

kopang pula, 112. 

kulay dago, 61. 

Ilia, 54. 


Kabutanr-Conthmad. 

madaUng magbago ng ayua, 62. 
mahabang ugat, 59. 
maitim na dallri, 115. 
malantabin, 00, 
mamulamula* 49, 50. 
mapula, 04. 

matigaa at mabUog, 116. 

may mahabang balahibo, 96 . 

may pandong, 102, 108. 

may plieguaa, 88. 

may sanka-aanka, 98. 

may oingaing, 50. 

mukang balat. 09. 

mukang tfningkal, 91. 

parang, 88. 

parang na bulik, 85. 

parang na maitlm4tiin, 84. 

parang na may aingaing, 49, 85. 

parang na puti, 82. 

payat ang tangkay, 79. 

plllpit, 69. 

pula na mabaho, 104. 
pulot pukintan, 66. 
punong manga, 98. 
punao, 14, 44, 57, 
poanko, 67. 
putl, 60. 

•aging, 76. 
taing kabayo, 88. 
talng kaJabau, 87. 
tigre, 68. 

Kabutibmn, 14. 

Kamay ftg patay, 106. 

Kantharoa, 70. 

Kanilu, 14. 

Kmuayan, 72. 

XoUuboa, 67. 

Kopros. 89, 87. 

Kuat, 14. 

Kuathos, 110. 

Kulat, 14. 

Kulatkulat, 44. 
bundok, 72-74. 
kauayan, 72. 
na may balabibo, 78. 
na may kaltokia, 74. 
na may tingling, 74. 
na morado, 71. 

Xuftas, 68. 

li 

Laetariui, 42, 60, 61. 
volemut Fr., 60. 

Lantlnus, 12, 26, 48, 44, 71, 72. 
auracariie Harlot and Pat., 72. 
elmerianut Lloyd, 72. 
exUia Klotsich. 72. 
futco-purpureua Kalchbronncr* 78, 
infudibulifonnii Bark., 72. 
prwrlgldut Bark., 73. 
ramoilt Lloyd, 74. 

•ajor-eajtt Fr., 74. 

pquarrottilut Bark, and Curt., 74. 
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ammriettiia P«eli# 49* 65. 
oandida Cdp«L, 50. 
eejMMitipcft, 15« IB, BO, 54. 
ehlorotpota, IS, 15, IB, 4B~52. 
eriiUift Fr., 5S. 
dcnvndata Rabcfbortt, 55. 
irracilMitii Kromholtx, 58. 
hitpida Laich, 54. 

Hlaeaa Brtuidola, 54. 

m«tuIispora Berk, and Brcuidota, 55 . 

morgani Peek, 51. 

Hp., 55 . 

Lepis, 48. 

Lome, 62. 

Lukofl, 108 . 

I,.ycoperdae«», 105. 

Lycoperdon, 10B«108. 

pyrifonne Schaeffer. 108. 

M 

Maiiim, B4. 

Makunat, 72. 

Malaking alltaptap, 65 . 

Mamarang. 44, 58. 

Mannagado. 44, 58. 

Maralno. 69. 

Maraamitut. 48, 69. 

hmmatocephalua Mtg., 69. 
oreodee, 12, 18. 
pilopua Kakhbretmer, 70. 

Mcm, 100. 

Metron, 109. 

Morchel, 111. 

Moiehella Dill.. 111. 
eeeulenta, 10, 112. 

Muaearine. 16. 

Moahroom dinendeng. 29. 
omelet, 28. 
aonp. 29. 
tamale, 28. 

Mnahroonia, fried, 27 ; baked with tomatoea, 
31; with ampalaya, 27; with ohickeii, 
28 ; with coconut milk, 29 ; with 
shrimps, 28; with airing beans, 80; 
with tinapa, 80; with young com, 28. 

Mutinua FV., 104. 

bambustnus (ZoU.) E. Fiaeh., 104. 

N 

Naucoria, 42, 80. 

Nidulariaoces, 4, 110. 

Neurin, 16. 

O 

Ohong, 14. 

Omphalia, 42, 68. 
reeliala Fr., 08. 

Odng, 14. 

na dayami, 76. 
aa poiiiol. 57. 
na pnnti. 76. 
na tal duer, 51. 

Ilka repoUo, 97. 
tl bunion, 57. 
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Panaeolua, 18, 48, 88, 80. 
eampanulatua Linn., 89. 

Panua, 48, 71. 
rudla Fr., 71. 

Parang, 84. 

Parapara, 14, 105-108. 

Payong ahaa, 16, 40, 6L 52. 

Payungpajniiikun, 14. 
kulog. 57. 
malagu, 84. 

Peels, 18. 

Peppera atuffed with muabrooma, 81. 

Perdon, 108. 

Peaisa. 110, 112. 

poatulata (Hed.) Pe»., 112. 
sulclpea, 10, 118. 
trieholoma Mtg., 118. 
veaieuloea BulL, 118. 

Phalin, 17. 

Pfaalloideie Fr., 101. 

Phallus Pert., 104. 

marulinus Berk., 198. 
tenuis Lloyd, 104. 

Philo. 68. 

Pholio, 81. 

Pholiote, 42, 81, 86. 
aurivella Fr., 81. 

Phyoomyeetes, 88. 

Pils-atropin, 16. 

Pinsi, 20. 

Pleuron, 68. 

Pleurotus, 12, 14, 26. 42, 68, 66, 71. 
eanus Quelet, 68. 
comueopiis (Pen.) Boudier. 64, 
limpkius Fr., 64. 

opunths de Durian and L4v., 64. 
ostreatus, 80, 21, 44, 68. 65. 
porrigene Pers., 65. 
pulmonaris Fr., 66. 
ulmarius Fr.. 66. 
sp., 44. 

Pluteulus, 42, 80. 

coprophilus Peek, 80. 

Pluteua, 42, 77. 

oervinus Fr., 77. 
longistriaius Peek. 78. 

Polus, 94. 

Polyporaeem, 90. 

Polyporus, 85, 94. 
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sanguineus Linn., 94. 
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marrllHi Copel., 86 
perfuficus, 13, 86. 
allvicoia, 18. 
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dlMaminata Fr., 00. 

Pnffballa, 105. 
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Punk. 41. 
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SehiKopbyllum, 48, 68. 
alneum Linn., 68. 
commune, 26, 68. 

•Seieroderma Pen., 108. 

geaeter Fr.. 108. 

Shiitake, 20. 

Sigdot, 68. 

Spawn, 9. 

Spore print, 86. 

Stewed kabuteng punio, 29. 

StPQpharia, 42, 86. 

•emiglobata Fr., 66. 

Sukiyake, 20. 

Sulphureoa, 94. 


Thrix, 62. 

Tiendaa, 21. 

Tigboa, 14. 

Toadatool, 6, 40. 

Tob6. 14. 

Tomatoes stuffed with muahroomi, 81. 
Tombong. 106-108. 

Toyo, 82. 

Tramotes, 92, 06 . 

aapera Junghuhn, 96. 

Tremellocew, OM. 

Tricholoma, 42, 62. 
panieolum Fr., 62. 
ap.. 62. 
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Tub6. 108. 
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Plate 1. Spawnb. 

Fig. 1. Comruercial spawn in bottle form. 

2. Commercial spawn in brick form. 

3. Natural or virgin spawn. 


Plate 2 

Button stage of Lepiota cepacBtipea, 

Plate 3 

Tragedy in a coffee plantation. Pleurotue sp. attacking a coffee tree. 

Plate 4 

LentinuB soior-oa/tt, living on a dead tree. 

Plate 5 

Fairy ring of Paalliota perfmem, 

Plate 6. Imported Mushrooms. 

Fig. 1. PUurotua oatreatm, from China. 

2. Auriadaria spp., from China. 

8. CortinariM Shiitake, from Japan. 

Plate 7. Mushroom Culture. 

Fig. 1. Mushroom culture in Ilocano and Pangasinan provinces. 

2. Waste of abaci fiber, palay straw, banana trunks, and empty rice 
sacks piled together as a bed. 

Plato 8 

Volvaria eaeulenta, growing on a stack of rice straw. 

Plato 9 

Volvaria eaeuUnta, growing on decayed rice straw and animal dung. 
Plato 10. Si^re Prints. 

Fig. 1. Spore print of a purple-brown-spored agaric, Paalliota perfmoue, 
2, Spore print of a white-spored agaric, Lepiota eepaeatipaa. 

Plato 11 


Amanita manilenBia, 
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Amanita mmearia. 

Fig. 1. Amanita phalloideB, 

2. AmanitopaiB fulva, 

Lepiota amerieana. 

Pig. 1. AmanitopM vaginata. 
2. Lepiota Candida, 

Lepiota cepaeetipes, 

Lepiota chloronpora. 

Fig. 1. Lepiota crietata, 

2. Lepiota lilaeea. 

Fig. 1 . Lepiota metuliepora, 

2. Lepiota ep. 

Pig. 1. Ijepiota gradUnta, 

2. Lepiota hiepida, 

8. Collybia acervata, 

Lepiota denundata. 

Fig. 1. Armillaria mellea, 

2. Collybia dietoria. 

CoUyhia albuminoea, 

Collybia sp. 

Fig. 1. Collybia radicata, 

2. Collybia velutipee. 

Fig. 1. Laetariue volemue, 

2. Omphalia reclinie. 

Fig. 1. Pleurotue ulmariue, 

2. Buaeula aanguinea. 

Fig. 1. Tricholonm «p. 

2. TriehoUma panmolum. 


Plate 12 
Plate 13 

Plate 14 
Plate 16 

Plate 16 
Plate 17 
Plate 18 

Plate 19 

Plate 20 

Plate 21 
Plate 22 

Plate 23 
Plate 24 
Pl^TE 25 

Plate 26 

Plate 27 

Plate 28 


Plevrotue canue. 


Plate 29 
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Plats 80 

Fig. 1. Pleurotus e&mmopise. 

2* Pleurotua linvpidu$. 

8. Pleurotus ostreatue. 

Plats 81 

Fig, 1. PteurotuB opuntite. 

2. PleurotuB porrigtns, 

8. Pkurotus pulmonariB, 

Plats 82 

Fig. 1. Clitocybe luscina. 

2. Clitocybe phyllophylla. 

Plats 38 

Fig. 1. Clitocybe multicepe, 

2. Schizophyllum alnenm ( ^ Schizophylhim commune) » 

Plats 84 

Fig. 1. Maraemiua hmmatocephalue. 

2. Ma/rasnxiue pilopus. 

Plate 85 

Fig, 1. Cantharellue aureus, 

2. LentinuB auracarim. 

Plats 86 

Fig. 1. PanvB rudie, 

2. Lentinus mfundibuliformiB, 

Plats 37 

Fig. 1. Lentinus elmerianus, 

2. Lentinus ramosU, 

Plate 38 

Lentinus exilis, 

Plate 39 

Fig. 1. Lentinus fiisco^purpureus. 


2. Lentinus squarrosulus. 

Plate 40 

Fig. 1. Lentinus prssrigidus. 


2. Lentinus sajor^caju. 

Plate 41 

Fig, 1. Volvaria cinerescens. 


2. Pluteus eervinus. 

Plate 42 

Volvaria eseulenta. 

PLATE 4S 

Fig. 1. Volvaria pruinosa. 



2. Pluteus longistriatus. 


Fig. 1. Corthtarius oolUsteus. 
2. Oalera tenera. 


Plate 44 
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Plats 46 

Naucoria aemiorbieularii* 

Plate 46 

Fig. L Pluteulm coprophUun. 

2. Pholiota aurivella, 

Plate 47 

Fig. 1. PeaUiota argyroaticta. 

2. Paalliota merrillii 

Plate 48 

Fig. 1. PealHota campeatris, 

2. PeaUiota campeatris var. edulia. 

Plate 49 

Fig. 1. PeaUiota campeati'ia var. umbrina, 
2. PeaUiota comtula. 

Plate 60 

Pig. 1. PeaUiota Imoiiieneia, 

2, PeaUiota perfuecua. 

Plate 61 

Fig. 1. Stropharia eemiglobata, 

2. Copelandia papilonacea. 

Plate 52 

Fig. 1. Coprinua comatus, 

2. Coprinua confertue. 

Plate 58 

Fig. 1. Coprivue plicatilie. 

2. Panmobie campanulatue, 

3. Paathyrdla dieaeminata. 


Plate 54 

Fig. 1. Boletua badiua, 

2. Boletua edulie. 

Plate 65 

Boletua caataneua, 

Plate 56 

Fig. 1. Daedalea flavtda, 

2. Ganoderma mangijerm. 

Plate 57 

Fig. 1. Hexagom apiaria, 

2. Polyporue eanguineua, 

Plate 68 

Fig. 1. Fomee pachyphloeua, 

2. Polyporue aulphureue, 

3. Trametea aepera. 

Plate 69 

Fig. 1. Hydnum ertnaceua, 

2. Hydnum velutinum. 
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Pl-ATBeO 

Pig* 1. Clavaria criapa. 

2, Clavaria zippelH, 

Plate 61 

Pig. 1. Claf>aria atricta. 

2. Auricularia affinia. 

3 . Auricularia delieata. 

Plate 62 

Auricularia auriculorjudm. 

Plate 68 

Fig. 1. Auricularia meaenteriea* 


2. Auricularia polptrieha. 

Plate 64 

Fig. 1, Dictyophara duplieata* 


2. Dictyophora sp. 

Plate 66 

Dietyophora phalloidea. 

Plate 66 

Clautriavia merulina. 

Plate 67 

Phallua tenuia* 

Plate 68 

Mutinua bambusinua. 

Plate 66 

Anthurua brownii 

Plate 70 

Fig. 1. Bovieta pila. 


2. Calvatia lilacina. 

Plate 71 

Fig. 1. Lycoperdon pyrifortm. 


2. Scleroderma gcasier. 

Plate 72 

Gcaater hygi*ometricu«. 

Plate 73 

Cyatkua striatua. 

Plate 74 

Fig. 1. Morohella eaculenta. 


2. Peziza poatulata. 

Plate 76 

Fig. 1. Peziza auldpes. 


2. Pexiza trioholma. 

Plate 76 

Peziza veaieuloaa. 

Plate 77 

Fig. 1. Xylaria hiformia. 



2 . Xptaria dealbata. 
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Fio. 1. XyUtria eugto»a. 

2. XyUtria ridleyi. 

Plate 79 

Fio. 1. XyVuria pi$tUaria. 

2, Daldinia eoneentrica. 


TEtr FiaOSEB 

Fig. 1. Structure of « gill mushroom. 

2. Cross sectioii of a very small portion of a gill, a, Hypha; b, basi- 

dia; c, stsrigmata; d, spores; e, cystidinm; highly magnified. 

3. Portion of the structure of agarics, showing the arrangement of 

gills, a, Gills free; b, gills adnate; c, gills sinuate; d, gills de- 
current. 

4. Portion of the .structure of agarics, showing the diflferent formations 

of the capa a, Convex; b, campanulate or bell-shaped; e, conical. 

5. Cross section of the fruiting body of Ascomycetes. a, Ascus; b, pa- 

raphyses; c, ipores; highly magnified. 
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' PRESERVATION AND PURIFICATION OF DRY 
RINDERPEST VACCINE 

By Teopulo Topaoo, Anacicto B. Coronei., and Abblabdo Vauenzueia 
Of the Bureau of Animal Induetry, Manila 

In their reports on dry rinderpest vaccine Robles and Gene- 
roso(3, 4) observed that vaccine in the flake or unpulverized form 
exposed to room temperature (20® to 30®C.) for 6 days is not 
affected in its potency, but subjected to exposure under the same 
conditions for 32 days shows a definite loss of protective value. 
In the powdered state its potency was retained for 91 days 
in the ice box (0.8®C.), but tests showed loss of potency due 
to exposure to room temperature under shipping conditions. 
A marked deterioration was noted in 36 months at ice-box tem- 
perature, and in 29 days under mailing conditions (atmos- 
pheric temperature). 

Jacotot(2) in the third part of his report mentions two ex- 
periments on vaccine prepared by dehydration of the virulent 
spleenic pulp. In one experiment he found that from the 2d 
to the 6th month at ordinary temperature (exact temperature 
not given) the protective dose of the vaccine tested varied 
from 0.6 or 0.76 gram to 0.76 or 1 gram. In the second ex- 
periment he found that the antigen which 2 months after prep- 
aration was active in a dose of 0.76 gram was effective after 6 
months only when the dose was doubled to 1.6 grams. No liter- 
ature is available on the factor or factors responsible for such 
deterioration; however, it is a common observation that when 
fresh meat is exposed to room temperature, the fat turns ran- 
cid. This process is known as fat oxidation, and leads readily 
to the final spoilage or decomposition. Quite successfully 
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Birdseye(i) and others have prevented spoilage by < 2 iiiek, slow, 
or “shazp** freezing. Birdseye was particularly successful 
with sharp freezing in the pa^ng of fresh meats and fish for 
delivery. Since the dry rinderpest vaccine is per se a tissue 
derivative, the observations of Birdseye may conceivably e3q>lain 
its deterioration, so that its keeping quality may be enhanced 
by extraction of its fat content. Hie following experimmits 
were conducted to investigate these possibilities. 

MATERIALS AMD METHODS 

Materials . — ^The material for these experiments consisted of 
11 serials of regular dried rinderpest vaccine: D-14, D~16, t>-18, 
D— Id, B*~20, 21, B-~26, B— 27, B~28, B-^1, and B~82. Sample 
bottles containing 10 grams of vaccine each were obtained after 
the preparation of each batch. As each sample was treated 
differently it will be described separately. Squibb ether for 
anesthesia was used as the extracting agent. Acetone, 95 per 
cent and absolute alcohol, and formalin were also tried. 

Methods of fat extraction . — ^The methods of extraction used 
were: 

1. Shaking the vaccine once, twice, or three times with Squibb 
ether in a bottle at room temperature (20‘’ to 80°C.) 1 ounce of 
ether to every 10 grams of dry vaccine. Then the ethmr was 
decanted and the residue allowed to dry on an ordinary filter 
at room temperature. 

2. Shaking with ether, acetone, and alcohol, respectively, 
one after the other. The residue was dried at 87.6*’C. 

8. Continuous extraction with ether in a Soxhlet extraction 
apparatus for 4 to 5 hours or until the ether extract remained 
colorless at 40°C. Upon reaching the vaccine in the thimble 
the temperature falls to about room temperature. Quantitative 
determination of the fat content of the dry vaccine by one of us 
by this method gave from 10 to 18.65 per cent. 

Testing for potency . — Every batch of vaccine that had gone 
through extraction was put in amber-^lored bottles and kept 
at room temperature. Its potency was then tested on susceptible 
cattle and carabaos. Some batches were tested immediately 
after the treatment, others sometime thereafter. A few had 
more than one test at varying intervals. The majority, however, 
had but one test several months after extraction. Tl^ vaccine 
was injected intramuscularly on the back muscle behind tiie 
scapula at the dosage indicated. Two weeks after, 1 to 2 cc of 
virulent rinderpest virus (citrated blood) was injected into the 
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test animals, including one control. All controls developed rin- 
derpest and were killed for vaceine. The test animals which 
developed clinical rinderpest after virus inoculations were killed 
for vaccine and were designated as “clinical rinderpest.” Those 
that showed only thermic reaction were designated as having had 
'^temperature reaction” while those that had no signs of disease 
were designated as having had “no reaction.” 

DESCBIPTION OF VACCINES; THEIR TREATMEOfT AND POTENCY TESTS 

Serial D-ll . — ^The vaccine was 2 years and 28 days in the 
ice chest and was still potent at a 0.5 to 1 gram dosage for cattle 
and carabaos, respectively. A sample of this vaccine was treated 
with ether once at room temperature and kept at the same tem- 
perature for 1^ years. Two grams of the dried vaccine protected 
carabao No. 1368 against virulent blood. 

Serial D-16 . — Serial D-16 was a freshly ground vaccine, po- 
tent in carabaos at a 1.5 gram dosage. Two lots were prepared. 
Lot 1 was treated with ether three times in hours, or 30 min- 
utes each time. Lot 2 was treated with ether twice, 16 minutes 
each time, once for 10 minutes in acetone, 48 hours in 95 per 
cent alcohol, overnight with absolute alcohol, and then dried on 
filter paper at 37.0° C. Dalupiri carabaos 1318 and 1816 re- 
ceived 1 gram of each vaccine, respectively. Given the virus 
two weeks later the first animal showed a temperature reaction 
only, while the other developed clinical rinderpest and was killed 
for vaccine. 

Serial D-18 . — The untreated vaccine protected a carabao 
which developed a temperature reaction after virus inoculation. 
A bottle of this vaccine was treated three times with ether at 
room temperature during night time. It was filtered through 
paper and dried at room temperature. Twenty-four hours after 
treatment 1 gram of the vaccine was injected into Dalupiri cara- 
bao 1327. Fuga cattle 3094 and 3053 each received 0.5 gram 
of treated vaccine 3 months old. Tayabas bull 2428 received 
0.5 gram of vaccine 5 months old. Fuga bull 3406 received 0.5 
gram of vaccine 1 year 6 days old. No reaction followed the 
test dose of virulent blood in all these animals, except the last 
which i^owed a temperature reaction of a few days. 

Serial D-19 . — ^In the regular potency test 1.6 grams of this 
vaccine 20 days after preparation did not protect a carabao. 
A bottle of it was treated with ether three times and its potency 
tested on Dalupiri carabao 1820 at 1 gram dosage. The animal 
developed only a temperature reaction. 
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Serial D-20 . — ^The unlreated vaccine was potent at 0.5 gram 
and 1 gram doses in cattle and carabaos, respectively, but after 
5 months and 24 days 0.5 gram was no longer protective to 
cattle. A bottle of this vaccine, S weeks old, was treated with 
ether 8 times, and Dalupiri carabao 1842 and Fuga bull 2950 
were inoculated with the vaccine 24 hours after the latter was 
treated with ether at 0.6 and 0.8 gram doses, respectively. The 
first animal showed clinical rinderpest, while the other showed no 
reaction. Fuga bull 8258 was injected with 0.5 gram of vaccine 
5 months old, with no reaction. Dalupiri carabao 1875 received 
1.82 grams of vaccine 7 months and 19 days old. The animal 
developed clinical rinderpest upon virus inoculation but reco- 
vered completely. Fuga bull 3587 received 0.5 gram of vaccine 
1 year and 1 month old. The animal showed a marked tem- 
perature reaction upon injection of virulent blood. One gram 
of the vaccine of this serial with the fat newly extracted was 
wrapped in sterile filter paper and exposed to formaldehyde gas 
in a desiccating chamber for 30 minutes, the formalin extracted 
by vacuum, and the vaccine allowed to stand overnight for 
further evaporation of the gas. The vaccine was found sterile 
in cultural tests. A potency test was made on Fuga bull 2942 
at a 0.5 gram dosage, but when the virus was given, the animal 
developed clinical rinderpest and was killed for vaccine. 

Serial D-21 . — Originally this was a rather weak vaccine which 
did not protect a carabao at a 1 gram dosage. A bottle of this 
vaccine was treated with ether three times at room temperature 
for 1 hour, then dried in the incubator at 87°C. for 80 minutes. 
Its potency was tested on Dalupiri carabao 1386 at 1 gram, but 
upon inoculation of virulent blood the animal developed rinder- 
pest and was killed for vaccine. 

Serial D-4i6 . — ^A potency test of the regular vaccine freshly 
prepared resulted in a temperature reaction in cattle and clinical 
rinderpest in carabaos after virus inoculation. A bottle of this 
vaccine was treated with ether twice, dried at room temperature, 
and its potency tested 7 months later. For comparison the ori- 
ginal vaccine of the same batch kept in the frigidaire was also 
tested. Mindoro bull 8516 received 0.5 gram of the original 
vaccine, and Mindoro bull 8510 the same dose of the purified vac- 
cine 7 months old. When virulent blood was given to both ani- 
mals the first developed clinical rinderpest and the second showed 
no reaction, showing the superiority of the purified material. 

Serial D-27 . — ^The regular vaccine tested immediately after 
preparation was potent at 0.5 gram for cattle, but not for 
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carabaos at 1.5 grains. Four days after preparation a bottle of 
tbis vaccine was treated with ether three times, dried, and kept 
at room temperature ; 8 months later it was protective to Fuga 
bull 8584. 

Serial D-28 . — ^The untreated vaccine was potent for cattle 
at 0.5 gram and for carabaos at 2 grams soon i^ter preparation. 
From a bottle of this vaccine 8 days old the fat was extracted 
with ether in a thimble for 5 hours at 40° C., and the vaccine dried 
in the incubator at S7°C. for a few hours. Seven and a half 
months after treatment its potency was tested on Fuga bull 
8683, which developed a temperature reaction after virus inocu- 
lation. 

Serial DSl . — ^This vaccine freshly prepared protected cattle 
at 0.5 gram but not carabaos at 2 grams. From a sample the 
fat was extracted with ether in a thimble for 8 hours at 40°C., 
and the vaccine dried for 24 hours in the incubator at 87°C. Six 
and one-half months later its potency was tested at 0.6 gram 
on Fuga bull 3682 which showed a temperature reaction after 
receiving the virus. 

Serial D~S2 . — ^The regular vaccine soon after preparation 
was potent at 2 grams for carabaos and at 0.6 gram for cattle. 
A sample was treated with ether for 6 hours in a thimble and 
the vaccine dried 24 hours at room temperature. Its potency 
was tested on Fuga bull 8566. There was a slight temperature 
reaction to virus inoculation. 

The details of the tests on the 11 serials of dry vaccine are 
summarized in Table 1. 


DISCUSSION 

The results of the foregoing experiments seem to show that 
fat extraction with Squibb ether is a promising method of pre- 
serving and purifying dry vaccine. By treating a vaccine that 
was originally potent with ether one to three times for 30 min- 
utes each at room temperature, a considerable amount of fat 
was removed, and the process did not seem to destroy the anti- 
genic property of the vaccine. This is shown particularly by 
the potency tests of D-14, D-18, D-26, and D-27. On the other 
hand, treating a potent vaccine with ether in any other way, 
such as lengthening the time of exposure, or extraction or dehy- 
dration at higher temperatures, tends to lower potency, as shown 
by the tests on serials D-21, D-28, D-81, and D>82. However, 
D-21 was not a potent vaccine to start with. Likewise, a potent 
ether-treated vaccine subjected to other chemical treatment lost 
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its potency completely, as is shown by the results of the potency 
test of lot 2, D-16, which was subjected to the action of acetone 
and two strengths of alcohol (96 and 100 per cent) successively. 
A portion of the ether-treated vaccine potent on cattle in 0.8 
gram dosage exposed to formaldehyde gas for 30 minutes also 
lost its potency, even at 0.5 gram. While the gas sterilized the 
vaccine it also destroyed its potency. 

In one instance it was noted that treating a vaccine of low- 
original titer with ether apparently improved its protective 
value, as in the test of D-19, in which the test carabao had only 
a temperature reaction at 1 gram dosage, while in the virus test 
the untreated vaccine failed to protect even at 1.5 grams. Tak- 
ing the maximum amount of fat extracted to be 18 per cent, the 
test animal in the former case still received less vaccine than the 
latter. 

Generally speaking, however, if one starts with a vaccine of 
low potency, no further treatment can improve its preserving 
quality, potency, and concentration, as shown in the case of 
D-21, in which the test animals injected with untreated and 
treated material did not resist the virus inoculation and had to 
be killed for vaccine. 

Serials D-14 and D-20 are extraordinarily good vaccine as 
shown by the fact that 3i years after preparation they protected 
the test carabao at 2 grams against the test dose of virulent blood. 
(Two years and 28 days in the ice chest in the untreated form 
and li years at room temperature after fat extraction). Simi- 
larly, the first potency test of D-20 protected a susceptible bull 
at a reduced dose of 0.3 gram, although it failed to protect a 
carabao at twice that dose, 0.6 gram. This vaccine remained 
potent up to 5 months and 24 days at room temperature. After 
7 months, however, its potency began to decline. 

Serials D-14, D-26, and D-27 are the best examples of the 
ether-treated vaccine the keeping quality of which has been en- 
hanced 7 to 18 times over that of ordinary untreated vaccine, 
under the same condition as shown by the results of the potency 
tests. 

The fact that all of the ether-treated vaccines were kept at 
room temperature, and that the results of their potency tests 
compared favorably with those of the vaccine kept in the ice 
box, indicates a high degree of preservation and purification. 
Since ordinary dry vaccine kept only 30 days at most at room 
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temperature, the foregoing experiments show that its keeping 
quality at room temperature was improved considerably by fat 
extraction. These experiments, moreover, show that a potent 
vaccine subjected to the ether treatment at ice-box temperature 
and stored in the refrigerator would probably maintain its po- 
tency over much longer periods than those recorded herein. 

Topaeio and Robles(5) in a previous paper tentatively con- 
cluded that dry vaccine does not owe its antigenic value to the 
presence of living virus. The various lethal operations to which 
the dry vaccines used in the present experiments were subjected 
would seem to bear out that view. 

SUMMARY AND CONCLUSIONS 

1. An attempt to preserve and purify the dry rinderpest 
vaccine by fat extraction with Squibb ether has been described. 

2. The best results were obtained by treating the vaccine with 
ether 1 to 3 times for 30 minutes each by simple decantation at 
room temperature, followed by drying at the same temperature 
(20° to 80°C.). By this method of extraction the potency of 
the vaccines was not impaired, and their keeping quality was 
preserved for from 3 months to IJ years at room temperature. 

3. Overtreatment or treatment at higher temperatures ap- 
parently had a deteriorating effect on the antigen. 

4. Extraction with alcohol and acetone or exposure to formalin 
destroyed the potency of the vaccine, presumably due on the one 
hand to the complete removal of the antigenic lipo-proteins by 
the solvents, and to the destructive effect of formalin on the 
other. 

5. Apparently the keeping quality at room temperature of 
a potent vaccine treated with Squibb ether by simple shaking 
and decantation was enhanced 7 to 18 times over that of the 
untreated material in the case of Serials D-14, D-26, and D-27. 
(Table 1). 

6. The results of the foregoing experiments, in which no vac- 
cine showed any detectable signs of living virus as shown by its 
reaction on the test animals, confirms the previous observation 
of Topaeio and Robles that virulence is not involved in the im- 
munhdng property of the product 

7. There is evidence that extraction in the refrigerator would 
further improve the purity and keeping qualities of the product 
over the results already obtained. 
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ELECTROLYSIS OF METHYL MAGNESIUM IODIDE IN 
PYRIDINE SOLUTION 1 

By Claxide E. Thurston 
Of the Weat Viaayan Academy, Buenaviata, Iloilo 
and 

Kenneth A. Kobe 

Of the Univeraity of Waahington, Seattle 

The electrolysis of the Grignard reagent has been carried out 
in ether solution by a number of workers. (3-9) Overcash and 
Mathers (10) studied the electrolysis of various organic mag- 
nesium complexes dissolved in organic solvents. Pyridine was 
unsatisfactory as a solvent for the deposition of magnesium, 
and dimethyl aniline gave the best results. 

The mechanism of electrolysis in ether solution has been shown 
by Evans and co-workers (3, 4) to give magnesium plating out at 
the cathode, and magnesium halide, gas, and oil at the anode. 

Pyridine, a tertiary base in which the Grignard reagent may 
be prepared, is much less volatile than ether, and has a greater 
dielectric constant that makes it suitable for electrodepositions. 
The use of this solvent for the electrolysis of akyl magnesium 
halides would test the generality of the mechanism of the re- 
actions in ether solutions. 

EXPERIMENTAL 

Preparation of pyridine . — Chemically pure pyridine was dried 
over potassium hydroxide for two we^s, distilled from barium 
oxide, and kept over barium oxide until used, when it was again 
distilled. 

Preparation of Grignard reagents . — ^Methyl magnesium iodide 
was prepared in ether solution, filtered, analyzed, and an aliquot 
used. A small amount of pyridine was added to precipitate the 
addition compound, and the ether removed by vacuum evapora- 
tion. The compound prepared in this way was perfectly white, 
whereas other methods involving filtering in air gave yellow 
precipitates. The addition compound was dissolved in addi- 
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tional pyridine for electrolysis. The pyridine solution prepared 
in this way was water white, whereas the preparation of the 
Grignard directly in pyridine solution gave a red solution and 
a precipitate of dark tar. The pyridine addition compound of 
methyl magnesium iodide had a solubility of about one gram per 
100 cc of pyridine at room temperatures. Heating increased 
the solubility but caused the solution to darken. 

Electrolysis of the solution , — ^The ether solution of the Grig- 
nard reagent was electrolysed with essentially the same results 
obtained by previous workers. 

Electrolysis of the Grignard compound in pyridine was car- 
ried out in a graduated cylinder 6 cm in diameter and 14 cm 
high. Electrodes were platinum, 1.5 x 2.5 cm ; potential across 
electrodes was 124 volts. When it was electrolysed, the solution 
darkened in color, no magnesium was deposited, gas bubbles 
were liberated at the cathode, and a gummy substance deposited 
on the surface of the cathode, which reduced the flow of current 
from initial 0.03 ampere to 0.008 ampdre after 30 minutes. 
Various attempts were made to eliminate the deposit on the 
cathode. Agitation of the solution minimized but did not pre- 
vent the formation. 

A divided cell was then used in which the anode was placed 
in an alundum thimble containing pure pyridine; the cathode 
was a rotating platinum spiral placed in the pyridine solution 
of the Grignard compound. Iodine was liberated at the anode. 
A number of runs were made on 100 cc of solution containing 
1 gram of the pyridine addition compound of methyl magnesium 
iodide. Current flow fell from 0.1 ampere to 0.003 ampl^re after 
45 minutes, when the cathode was cleaned and the electrolysis 
continued. The weight of deposit on the cathode was deter- 
mined and the iodine in the anolyte titrated with thiosulfate. 
Typical results are given in Table 1. 

Tabus 1. — ReauUt of the eleetrolyeie of the Grignard compound in pyridine. 

Run 


O. m ^ * mu. n. 

A Z 


ToUL. 

B 

C 


j Coulombs. 

Csthods 

dsposlt. 


9. 

18.0 

0.0068 

1 10,4 

0.0082 

14.0 

0.0088 

lfi.8 

0.0026 

62.7 

0.0808 

88.9 

0.01B7 

22.7 

0.0108 
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Nature of the product . — ^The cathode deposit formed in the 
first experiments was a sticky brown mass. In the divided cell 
it formed as a brown powder with characteristic odor, soluble 
in water and decomposed by hydrochloric acid. It was ana- 
lysed qualitatively for magnesium by the p-nitrobenzene azore- 
sorcinol test, and magnesium found to be present. To deter- 
mine whether the Grignard or pjrridine was responsible for the 
deposit, a solution of anhydrous magnesium chloride in pyridine 
was electrolysed under the same conditions. The deposit was 
formed in the same way and gave a quantitative test for mag- 
nesium, indicating that the pyridine is responsible for the deposit. 

The gas liberated at the cathode was too small in quantity to 
be collected and analysed. 

DISCUSSION OF BESULTS 

The addition compounds of the Grignard reagent with pyridine 
are supposed to have the structure of a substituted ammonium 
salt. Bergstrom and McAllister (2) by their preparation of 2- 
alkyl and 2-aryl pyridines have shown that this addition com- 
pound is stable up to high temperatures, at which rearrangement 
occurs. The mechanism of the electrolysis of methyl magnesium 
iodide in pyridine may be compared with ether solutions. In 
ether Evans and Field (3) postulate 

Rz Mg. MgXz ±5 [RMgXaP + [MgR] ^ 

R +MgX2 iMg H-MgRz 

Anode Cathode 

In pyridine solution the reaction may be represented by 
✓CH 3 yCHa 

I “'® +® 

Hz [CsHBN-Mg] -f-CHs 

4- 

brown powder 
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It is interesting to note that a concentration of 0.1 to 1.6 mols 
per liter of Grignard reagent in ether would conduct but 0.2 
to 0.4 amp^; the pjrridine solution containing less than 0.1 mol 
per liter gave an initial current of 0.06 to 0.1 ampere, which de- 
creased as the cathode deposit formed. 


Tablb 2. — Remilts of electrolyzing methyl magneeium iodide in pyridine 
solution compared with eleetrolyeis in ether eolution. 


Electrode. 

Soludoti. 

Ether. 

Pyridine. 

Anode rr..r- 

Gee liberated...... 

Iodine liberated. 

- 

Megneeluxn pUted out. . _ 

Gee liberated end brown depoilt formed. 



SUMMARY 

The electrolysis of methyl magnesium iodide in pyridine solu- 
tion has been investigated. The results are compared with 
those for electrolysis in ether solution. 
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A NOTE ON MOSELEY’S LAW 


By SOFRONIO BaUS 

Of the Department of Chemietry, CoUege of Liberal Arte, Vnioereitg of 
the Philippinee, Manila 


In view of the simple interrelationships between the phsrsical 
properties of compound, such as heat of formation, electrolytic 
decomposition potential, (i) solubility, compressibility, melting 
point, and others, (2) and the simple method of calculating the 
value of the electronic charge, c,(3) as given in previous works, 
it was thought that possibly the atom has a structure much sim- 
pler than any of those attributed to it. 

Consider a wave emanating from an electron of an atom 
whose radius is r. Planck found that a definite amount of 
energy, h, goes with each wave. It is evident that the energy 
per unit area on the wave front at a distance r from the center 
of the atom is distributed over 4nr*. Likewise a wave front at a 
distance mr from the center will have an energy per unit area 
distributed over 4 t: (mr) *, hence if Ei and are the intensities 
of energy on the two wave fronts the difference in intensities is 


El — Em 


h 

'4 X r * 



( 1 ) 


Represent now by AE' the energy emitted per second from every 
unit area of the atomic surface; if this energy is proportional 
to the difference in intensities, Ei — E„, then, introducing a pro- 
portionality constant, B, we obtain the equation 


Multiplying by to get the energy emitted through the whole 
atomic surface, we get the relation 


A E’4xr* 




A\ 

m*/ 


( 8 ) 


If now we call the energy emitted by the atom in one second 
AE, it is evident that 


A E ~ HB 


m*/ 


( 4 ) 
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where B is the proportionality constant, its value depending 
upon the units of the other factors. If hE is the energy per 
second, by the definition of h given above 

LE=:^h’i ( 5 ) 

where v is the frequency or number of waves per second. Put- 
ting now (6) in (4) , 

On the right the only variable Is m, and as m approaches infinity, 

i = o, and 
w* 

v = S (7) 

That is, the frequency is B if the value of the second term in the 
bracket becomes 1. We can identify B in equation (6) as Ryd- 
berg’s fundamental frequency in the well-known Balmer’s equa- 
tion. The frequency of B then is the proportionality constant 
between the energy of the atom and the difference in intensity of 
energy between the first and (v -f l)th waves. 

Consider now that in the atom there are n electrons that can 

emit waves. If ~^is \ised instead of r in equation (1), equa- 
n 

tion (4) takes the form 

LE—Bhn* ^ p — 

and equation (7) 

Equation (9) is the equation for Moseley’s law. 

Whatever the true picture of the electrons might be at the 
time of the emission of waves, it seenut that the foregoing con- 
siderations lead to the following attributes of the electrons when 
they act as centers of waves: 

1. The electrons comprise the greater bulk of the atoms. 

2. The n electrons of an atom are arranged as concentric 

shells with their centers coinciding with the center of 
the atom. 

8. The thickness of the shells is the same or nearly so at 
the time of wave emission, its value being L , where 

r is the radius of the atom at the moment and n the 
atomic number. 


( 8 ) 

( 9 ) 



Balce: Note on Moseley’s Law 


145 


65, .1 


4. If the waves emanate from the innermost shell, the 
energy quantum is distributed over its surface, so 

h 


that one unit area emits energy equal to 


h 


id" 


if from the second it is - , -Y 2 ' third, 

4i:( 






and so on. 
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NEW LONGICORN BEETLES FROM FORMOSA, IV 
(COLEOPTERA: CERAMBYCID^) 

By J. Linsley Gksssitt 
0/ the University of California, Berkeley 

ONE PLATE AND ONE TEXT FIGCRB 

This continuation of the present series, largely based on ma- 
terial collected by myself in Formosa in 1932 and 1934, forms 
my eighth contribution to the knowledge of the longicorn beetles 
of Formosa.' The localities at which the specimens were col- 
lected have also been described in a previous paper Herein are 
described fifteen new species or subspecies of the subfamilies 
PrioninsB, Cerambycinaj, and Lamiinae. Several of the forms 
newly named were previously recorded from the island as con- 
tinental species, but direct comparison with typical examples 
has proven them distinct. Besides the descriptions, some ge- 
neric corrections and synonymies are presented. I am greatly 
indebted to Dr. K. G. Blair, of the British Museum, for kindly 
making comparisons and for making available to me certain 
material. The type specimens of the new forms are deposited 
in the United States National Museum in Washington, D. C., or 
are placed on loan deposit by myself in the type collection of the 
California Academy of Sciences in San Francisco. 

PRIONIN^ 

MACROTOMINI 

Genus MACKOTOMA Scrville, 1832 

MACROTOMA FI8HER1 Eobip. PORMOS^B GramiH nlwp. nov. 

Maerotoma fiaheri Lameere, Arch. Naturgesch. 79 (1913) 175; Cat. 

Coleopterorum 62 (1918) 29 (part); Kano, Trans. Nat. Hist. Soc. 

' Previous papers on longicorns were published in Pan- Pacific Entontol. 
9 (1938[4]) 163-170. Philip. Joum. Sci. 55 (1934[5]) 379-386; 67 (1936) 
181-194; 58 (1935) 263-266; 61 (1936) 89-111, pi. 1. Insecta Matsumu- 
rana 9 (1935) 144-163. Trans. Nat. Hist. Soc. Formosa 25 (1936) 286- 
292. 

* Notes on collecting in Formosa. Entomological World (Tokyo) 4 (1936) 
711-727, 6 figs., 1 map. 
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Formosa 16 (1926) 120; Miwa, Gov. Res. Inst. Formosa, Dept Agr. 
Rep. 55 (1931) 195; Toshida, Trans. Nat Hist Soc. Formosa 21 
(1931) 268; Matsushita, Journ. Fac. Agr. Hokkaido Imp. Univ. 
34 (1983) 162 (nec C. 0. Waterhouse, 1884). 

Male . — ^Very large, subparallel. Light reddish brown; first 
three antennal segments blackish ; head and forelegs dull reddish 
to black; middle and hind legs deep red to reddish black. Dor- 
sal surface glabrous except for tawny yellow hairs on clypeus, 
labrum, mandibles, mesothorax, and anterior and posterior mar- 
gins of prothorax; thoracic sterna similarly clothed; abdomen 
glabrous except for lateral margins, apex of last, and a single 
row of hairs on fourth, segment. 

Head, including mandibles, nearly twice as broad as long, 
deeply impressed on frons, narrowly and deeply concave between 
swollen antennal insertions, smooth and shallowly concave be- 
tween the subapproximate superior eye lobes, finely sulcate me- 
dially for length of occiput, granulose-punctate behind eyes; 
mandibles coarsely punctured, strongly toothed before apices. 
Antennse reaching to apical quarter of elytra; first three seg- 
ments nearly three times as wide as following; scape rectangular 
and slightly concave when viewed from front, more than twice 
as long as broad, fairly coarsely punctured ; third segment twice 
as long as scape and nearly as long as fourth to sixth segments 
united, slightly arched, concave, and broadly, though spairsely, 
punctured above, asperate beneath; seventh to ninth segments 
subreticulate above. Prothorax twice as broad as long, gradual- 
ly narrowed anteriorly; lateral margins with a number of short 
^e teeth, some long, obliquely pointing teeth at posterior an- 
gles; disc coarsely and densely punctured, except for smooth, 
shiny middle and base. Scutellum practically impunctate. 
Elytra very slightly broader behind middle than at base, very 
finely vermiculate-rugulose, shiny near base, bearing four weakly 
raised costse ; apices broadly rounded and very weakly toothed at 
sutural angles. Metepisternum microscopically and closely punc- 
tulate. Abdomen practically impunctate, except for last seg- 
ment. Forelegs sparsely asperat^punctate, strongly spined in- 
ternally, the femora transversely grooved below ; middle and hind 
legs glossy, nearly impunctate externally and internally, finely 
toothed below; first hind tarsal segment practically as long as 
following two segments combined, last segment nearly as long as 
first three together. 

Female. — Antenn® finer, reaching to middle of elytra; scape 
twice as long as broad; third segment fiat above; last two Ion- 
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ffitudinally multicarinate. Forelegs smaller, no more tuberculate 
than middle and hind legs. 

Length, 46 to 69 millimeters; breadth, 17 to 28. 

Holotype, male (No. 52191, United States National Museum), 
Hori (Horisha), central Formosa, altitude 660 meters, June 
1986; allotopotype, female, July, 1932, author’s collection; four 
paratopotypes, three males and one female, July, 1932, June 
1934, and June and July 1936, two in the author’s collection and 
one in Lingnan Natural History Survey 
Museum, Canton; two paratypes, Kokki 
(Rokkiri), southwestern Formosa, June 
16, 1932, one in van Dyke collection, 

California Academy of Sciences, the other 
in the author’s collection, taken by the 
author. 

Differs from M. fisheri Waterhouse,® of 
Burma, in having the third antennal seg* 
ment longer, the elytra smoother, the 
scutellum and abdomen impunctate, the 
middle and hind legs less punctate, and 
the elytra darker and more uniformly 
colored. 

BfACROTOMA KATOl Grewitt ip. nor. Text fig. 1. 

Male . — ^Moderately large ; length slight- 
ly more than three times breadth at fio. i. Maerouma kaM 
shoulders, moderately dark brown; paler orwiitt .p. nov. 

on elytra, with a reddish brown tinge, except for basal portions 
and apices ; middle and hind legs and abdomen more reddish and 
somewhat shiny ; head nearly black ; first three segments of an- 
tennse dark brown, remaining segments reddish brown and 
slightly shiny, like legs. Devoid of hairs except for moderately 
short and sparse golden-buff pubescence on labrum and anterior 
dorsal and ventral, and posterior dorsal, margins of prothorax; 
dirty golden pubescence on ventral surfaces of tarsi and at apex 
of last abdominal segment. 

Mandibles medium-sized, black, slightly curved, basal two- 
thirds rough and punctate, apices smooth, pointed, with two small 
projecting teeth on cutting edge one-third length from apex; 
labrum and palpi light reddish brown; epicranial suture shal- 
low on top of head, deeper on frons, branching at margin of 



*Ann. ft Mag. Nat Hist. (6) 14 (1884) 382 (Burma). 



160 Philippine Journal of Science iw 

frons and clypeus, forming a deep but short transverse groove : 
antennal supports very slightly projecting; neck short, nearly 
as wide as width of head across eyes ; occiput slightly punctate, 
geme rough. Antennas not quite as long as body; scape rec- 
tangular when viewed from front, its sides subparallel; second 
segment short and ring-shaped ; third stout, rough, but without 
true spines, three times as long as scape ; fourth to last segments 
narrowed and subequal in length, smooth. Pronotum armed 
with short spines at lateral margins, moderately smooth, with 
four large, and two small, raised, and sparsely punctured glossy 
areas arranged in the form of a transverse rectangle on disc. 
Elytra broadest in middle, moderately smooth except at base, 
veins slightly raised. Forelegs rough, short spines on inner 
sides ; middle and hind legs moderately smooth. 

Length, 46 millimeters ; breadth, 16.6. 

Holotype, male, M. Kato collection, Tokyo; Tainan, south- 
western Formosa, altitude 26 meters. May, 1922, collected by 
Mr. Masayo Kato, who kindly loaned the specimen to me for 
study and executed the accompanying brush drawing, and for 
whom the species is respectfully named. 

This species differs from M. crenata (Fabricius), of India, in 
being shorter, in having the scape more than one-third longer 
than broad, the prothorax broader, the pronotum with a much 
wider basal callosity connected with a pair of anterior swollen 
shiny areas, the sides of the prothorax more rounded and bearing 
more numerous and finer spines, the femora a little less rough, 
and in other features. The illustration has the antennae slightly 
Exaggerated in length in comparison to the body. This species 
is probably the same as the form recorded from Formosa as 
Af. crenata (Fabricius) by Yoshida and Matsushita. 

CERAMBYCINAS 

MOLORCHINl 

Genus EPANIA Pascoe, 1867 
BPANIA SUBGLABRA Gmiitt sp. nov. Plate 1, Up* 7. 

Female. — Elongate, subparallel, robust; shiny black, apices of 
tarsi and bases of femora somewhat reddish brown, middle and 
hind tibiae very slightly reddish, hind wings with steel-blue re- 
flections ; sides of anterior and posterior edges of swollen portions 
of prothorax finely clothed with silvery pubescence which is vis- 
ible only at certain angles; scutellum, mesepimera, apices of me- 
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tepisterna and metepimera, margins of hind coxae, middle of lat- 
eral margin of first abdominal segment, and bases of lateral por- 
tions of second to fourth abdominal segments, clothed with silvery 
pubescence. Body largely clothed with fine erect pale hairs; 
el 3 d;ra nearly glabrous ; antennae with a few short erect hairs on 
outer sides of first three segments and a few on inner sides of 
following three segments; fifth and following segments clothed 
with thin dull pubescence. 

Head very short, plane in front, moderately coarsely punc- 
tured; frons fully as wide as high; vertex weakly concave; in- 
ferior lobes of eyes very large, rounded. Antennae moderately 
thick, two-thirds as long as body ; scape barely longer than third 
and fourth segments, slightly shorter than fifth, following di- 
minishing in length. Prothorax longer than broad, strongly 
constricted basally, weakly so before apex; swollen portion 
coarsely reticulate-punctate. Scutellum as broad as long, con- 
cave, rounded apicaily. Elj^ra each nearly twice as long as 
broad, reaching to apices of metepisterna, obliquely truncated in- 
ternally and rounded at apices; humeri strongly produced an- 
teriorly ; surface of each very sparsely and shallowy punctured ; 
an arcuate depression extending from inside of humerus to trun- 
cate margin, closer to suture than to apex. Hind thorax finely 
and closely punctured; abdomen finely and sparsely punctured; 
first abdominal segment one-half again as long as second. Fe- 
mora arcuate-pedunculate and abruptly clavate, hind pair reach- 
ing beyond fourth abdominal segment and clavate for slightly less 
than one-half their lengths; hind tibiae nearly straight, weakly 
rugose; hind tarsi very slender, first segment slightly longer 
than following two together, shorter than last. 

Length, 12 millimeters ; breadth, S. 

Differs from E. brevipennis Pascoe in being larger, in having 
the antennae black instead of brown, the elytra black instead 
of blue and more weakly punctured, the scutellum with silvery, 
instead of yellowish, pubescence, hind legs black instead of blue, 
ventral surface black instead of brown, and in other features. 
Differs from E. subchalybeata Miwa in having the bases of mid- 
dle and hind femora dark instead of testaceous, the head and 
prothorax black instead of blue, and in other respects. Differs 
from E. ahikokensis Ohbayashi in being longer, with the pro- 
thorax less closely punctured, the elytra longer and less distinctly 
punctured, the middle and hind femora dark basally and less 
clavate, the ventral surface less shiny, the hind tibise less rough 
and sinuous, and the hind tarsi slenderer. 



152 


The Philippine Journal of Science 


198S 


Key to the Formoean epeoieB of Epania, 


1, Scape shiny black 2. 

Scape reddish or brown 8. 


2. Elytra obliquely truncate; first four antennal segments shiny; hind fe- 

mora clavate for less than one-half their length; legs entirely black. 

BuhglahrcL Greasitt. 

Elytra broadly rounded behind; first three antennal segments shiny; 
middle and hind femora testaceous basally; hind femora clavate for 
fully one-half their length BhikokensxB Ohbayashi. 

3. Hind femora entirely chalybeate blue; head and prothorax black. 

brevipennie Pascoe. 

Middle and hind femora yellowish basally; anterior and middle tibi» 
dark reddish brown; head and prothorax chalybeate blue. 

Bubehalybeata Miwa. 

CLEOMENINI 

Genus MIMISTENA Pascoe^ 186$ 

Mimiatena Pascok, Proc. Zool. Soc. London (1866) 513 (Type: /c- 
morata Pascoe, op, cit. pi. 41, fig. 6, Penang). 

Cleontenida Schwarzee, Entoui. Blatter 21 (1925) 29 (Type: aeti- 
gera Schwahzeb, loc. cit., Formosa) ; Matsushita, Journ. Fac. Agr. 
Hokkaido Imp. Univ. 34 (1933) 809, 310 ( = Mimistena) . 

MIMISTENA PULCUELLA (GrMsUt). 

Cleomenida pulchella Grbssitt, Philip. Journ. Sci. 67 (1936) 189 
(Riran, Formosa). 

Since Cleomenida is synonymous with Mimistena, the above 
substitution must be made. 

This species is smaller than the others, but agrees quite well 
with them in structure, except that the third antennal segment 
is relatively a little shorter and the fourth a bit longer. It 
differs from femoraia Pascoe, the type of Mimistena, in having 
the prothorax more constricted basally and the posterior femora 
more suddenly swollen and clavate for a smaller proportion of 
their respective lengths. The antennee have the scape green, 
the remainder brownish, instead of blackish and white in the 
middle, as in femorata. The prothorax is largely orange in- 
stead of black, the legs and ventral surface green instead of 
black, and other differences. 

LAMIIN-® 

PHRISSOMINI 

Genus DOLOPHRADES Bates, 1884 

This genius is new to the Formosan fauna, having been known 
hitherto only from Japan proper, where the type and only pre- 
viously known species, D. terrenm Bates, occurs. 
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DOLOPHRADBS 8UBDENUDATU8 GrwiiH ip. mt. Plat* 1. •(. «. 

Female . — Grayish brown, blackish or pinkish in part; largely 
clothed with tawny brown pubescence; head blackish brown, 
densely clothed with pubescence; palpi reddish testaceous; an- 
tennae dull reddish brown on scape and apices of following seg- 
ments, bases of third to last segments light reddish brown, 
clothed with pale huffy pubescence; prothorax dull brown, densely 
clothed with tawny pubescence; scutellum thickly covered with 
golden pubescence ; elytra dark brown, largely clothed with dirty 
tawny brown, but with irregular glabrous patches, particularly 
in middle portion, ventral surface dark brown, pinkish on sides 
of abdominal segments, entirely clothed with thin, but close, 
silvery buff pubescence. 

Head nearly as wide as deep, moderately punctured on frons, 
closely and finely punctured on occiput and nearly impunctate on 
antennal supports; frons barely higher than wide, subrectan- 
gular; vertex concave, grooved medially; eyes with inferior lobes 
vertical, narrowed ventrally, occupying one-half distance between 
antennal insertions and bases of mandibles. Antenme twice as 
long as body, slender; scape subcylindrical, two-thirds as long 
as third segment; third segment longer than fourth; fourth to 
tenth gradually diminishing in length. Prothorax as broad as 
long, slightly broader at apex than base, hardly swollen above, 
weakly constricted near base and apex, armed at each side with 
a short, but strong tubercle placed a little before middle ; surface 
finely and closely punctured except below lateral tubercles. Scu- 
tellum raised, broader than long, rounded behind. Elytra broad- 
ened to just beyond middle, narrowed posteriorly, separately and 
narrowly rounded apically; disc convex beyond depressed base; 
sides fairly well deflexed; surface densely, though irregularly, 
punctured over entire surface, about seventeen punctures across 
middle of each and about thirty-five between base and apex 
along sutural row. Anterior portion of prostemum, and mese- 
pistemum sparsely punctured; remainder of ventral surface 
impunctate ; first abdominal segment as long as second and third 
together, last practically as long as third and fourth combined. 
Femora feebly swollen, hind pair reaching fourth abdominal 
segment; first hind tarsal segment as long as following two seg- 
ments combined. 

Length, 12.6 to 13.2 millimeters; breadth, 4.3 to 4.6. 

Male . — ^Narrower than female; inferior eye lobes extending 
a little more than one-half way from antennal insertions to bases 

mandibles; antennre two and one-third times as long as body; 
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elytra parallel at basal half; narrowed posteriorly, more dis- 
tinctly and sparsely punctured, denuded areas black; last ab- 
dominal segment shorter than two proceeding united; posterior 
femora reaching last abdominal segment. 

Length, 10.2 millimeters; breadth, 2.9. 

Holotype, female (No. 62192, United States National Museum), 
Hori (Horisha), central Formosa, altitude 650 meters, June 21, 
1932 ; allotopotype, male, author’s collection, Bukai, east of Hori, 
altitude 900 meters, June 14, 1934; paratype, female, Chirifu, 
southeast of Bokki, southwestern Formosa, altitude 750 meters. 
May 19, 1934, van Dyke collection, California Academy of 
Sciences; paratype, female, Hassenzan, north central Formosa, 
altitude 1,200 meters, June 24, 1934, author’s collection, taken by 
the author. 

Differs from D. terrenus Bates, of Japan, in being broader, 
more densely punctured, and in having bare patches on the elytra. 
One of the female paratypes has the antennse only one-half again 
as long as the body. 

MONOCHAMINI 

Genus PSACOTHEA Gshui, 1888 

P8ACOTBRA. BILARIS <PueM). 

MoTiohammMa hilaria Pascoe, Trans. Ent. Soc. London 4 (2) (1857) 
103 (North China). 

Diooha/rea fiavoguttatua Fairhaire^ Ann. Soc. Ent. 31 (1887) 

133. 

PaacoOiea hilaria Gahan, Ann. & Mag. Nat. Hist. 2 (6) (1888) 400; 
Matsumura, Thous. Ins. Japan 3 (1908) pi. 52, hg. 3; Matsushita, 
Joum, Fac. Agr, Hokkaido Imp. Univ. 34 (1933) 322. 

Paaeathea hilaria var. maehidai Seki, Entomological World 3 (1985) 
292 (Tokyo, Japan). 

Paaeothea hilaria subsp. albomaculata Kano, Kontyu 6 (1988) 278 
(type locality: Kirai, Formosa; also Loochoo Islands). 

Kano’s subspecies cannot hold, for 1 have examined over one 
hundred specimens from various localities in Formosa and com- 
pared them with typical examples from north central China, 
and find no characters to justify subspecific separation. The 
coloration of the pubescent spots is variable among specimens 
from any locality, and, moreover, among my material from 
Formosa the spots are more generally yellowish white or yellow 
and rarely pure white, and thus vary as do examples from the 
mainland or Japan proper. Specimens from the Loochoos and 
Kotosho are blacker and have paler spots, but even these are 
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hardly worthy of separation. At any rate Kano’s name cannot 
apply to these, as the type locality of tUbomaculata is in Formosa. 

Genus MONOCHAMUS Gnerin-MeneviUe, 182S 

Xenohammus Schwarzer* must be placed as a synonym of 
Monochamns. I have examined specimens of both sexes of forms 
which agree exactly with the descriptions and figures of both of 
Schwarzer’s species, and find no justification for their place- 
ment in the Xenoleini or their separation from Monochamua. 
Both are almost identical in structure with Monochamua sub- 
fasdatua of Japan and M. bimactdatus of India. Monochamua 
filicomis Gressitt ® is identical with, and preoccupied by, Xeno- 
hammua bimaculatua Schwarzer, but as it is a true Monochamus, 
and as Gahan has already used bimaculatua for a Monochamus,^ 
bimaculatus Schwarzer is a homonym and must be replaced by 
filicomis Gressitt. If my conclusions are correct, Schwarzer’s 
error is a very peculiar one, as he had questionably recorded M. 
bimaculatua Gahan from Formosa previous to describing Xeno- 
hammua bimaculatua, and filicomis is exceedingly similar to bi- 
maculatua Gahan, particularly in the round black spot behind the 
middle of each elytron. The principal differences are the slen- 
derer build and grayish, instead of rusty, coloration of filicomis. 
I propose the following corrections: 

MONOCHAMUS F1L1COBNI8 Gr«««itt. 

MonochammuB fiUcomis Gressitt, Philip. Journ. Sci. 55 (193S) 383 
(type locality: Hori, Formosa). 

7 Monochamus bimaculatus Schwabzer (nec Gahan, 1888), Entom. 
Bl&ttcr 21 (1925) (Koaempo, Formosa) ; Matsushita, Journ. Fac. 
Agr. Hokkaido Imp. Univ. 34 (1933) 324. 

Xenohammus bimaculatus Schwarzer, Senckenbergiana 13 (1931) 
204, fig. 22 (type locality: Koaempo, Formosa); Matsushita, Journ. 
Fac. Agr. Hokkaido Imp. Univ. 34 (1933) 847. 

I have collected specimens at Hori, Kuraru, and Chirifu (near 
Rokki) , as well as in southeastern China. 

Distribution. — Formosa (Kosempo, Hori, Kuraru, Chirifu, Fu- 
hosho, Hozan) ; South China. 

MONOCHAMUS NEBULOSUS (SchwarMi). 

Xenohammus nebulosus Schwarzer, Senckenbergiana 13 (1931) 205, 
fig. 16 (type locality; Koaempo, Formosa); Matsushita, Journ. 
Fac. Agr. Hokkaido Imp. Univ. 34 (1933) 347. 

* Senckenbergiana 13 (1931) 204. 

* Philip. Journ. Sci. 56 (1936) 383. 

•Ann. & Mag. Nat Hist 2 (6) (1888) 260. 
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1 have collected specimens at Hori and Bukai in central For- 
mosa. Mr. Masayo Kato, of Tokyo, has a specimen which he 
took at Shichito, Formosa. 

Distribution . — Formosa (Kosempo, Hori, Bukai, Shichito). 

HONOCHAHUS PASCIOGTJTTATUS GrtniU <p. mt. 

Female . — ^Moderately small, abbreviated ; antennae fairly thick. 
Jet black, irregularly clothed with white to yellowish pubescence, 
dense in parts, forming a median band and scattered spots on 
elytra; head sparsely clothed with white pubescence on genae 
and lower portions of frons, glabrous on vertex and occiput ; an- 
tennae largely clothed with silvery black pubescence, annulated 
with white on basal halves of fourth to tenth segments and on 
base and apex of last; prothorax irregularly clothed with small 
tufts or spots of pubescence, largely tawny on disc and lower 
parts of sides and whitish on middle of sides and sternum, either 
side of middle of disc nearly glabrous, a round spot of pubescence 
above, and just behind, each lateral tubercle ; scutellum densely 
clothed with pale tawny; elytra with a large spot at middle of 
each, forming a transverse band, broken at suture, remainder 
irregularly spotted, some larger spots nearly forming a narrow 
fascia halfway between median band and apex, most of the 
spots yellowish, median band largely white; ventral surface 
largely covered with small patches of pale pubescence, largely 
confluent on abdomen ; mesepimeron and apex of metepisternum 
thickly clothed with tawny; legs thinly clothed with white hairs 
on femora (except apices) and at middle of each tibia, remainder 
black. 

Head quite coarsely granulate, narrowly concave between an- 
tennal supports ; frons nearly as wide as high, broader below than 
above, weakly swollen, inferior eye lobes nearly as wide as deep, 
barely occupying one-half distance between antennal insertions 
and bases of mandibles. Antennse one and three-fourths length 
of body; scape strongly thickened apically, three-fifths as long 
as third segment; fourth to sixth subequal; third and following 
segments thickened apically. Prothorax broader than long, 
thickly and briefly tuberculate at each side, swollen across middle 
of disc, sparsely granulated. Scutellum short and rounded. 
Elytra less than twice as broad, not covering abdomen, sepa- 
rately rounded apically; surface finely granulose and irregularly 
punctured. Metastemum coarsely, and abdomen finely, gra- 
nulose. 



«S, 3 


Gresaitt: New Formosan Beetles, IV 157 


Length, 15 millimeters; breadth, 6.5. 

Holotype, female, Hassenzan, altitude 2,100 meters, north 
central Formosa, June 24, 1934, loan deposit, California Academy 
of Sciences, taken by the author. 

Differs from M. subfasciatus Bates, of Japan, in being shorter, 
less regularly, and in parts much more thickly, clothed with pu- 
bescence, with a distinct band and many rounded spots on elytra, 
and in having the antennal supports closer, the antennse thicker, 
the prothorax more bluntly tuberculate, the elytra more sparsely, 
and less deeply, punctured, the ventral surface rougher, and 
in other features. Differs from M. dubine Gahan, of Burma 
and China, in being spotted less regularly, with paler pubescence, 
and in having the antennal segments unspined internally, the 
elytra less punctured and the legs black instead of reddish, and 
in other respects. Differs from M. fiUcomis Gressitt in being 
broader, less evenly clothed with pubescence, and in having a 
broad band and spots of light pul^scence, instead of a round 
postmedian black spot on each. This species may very likely be 
the form recorded as M. subfasciatm Bates by Miwa in his 
Catalogue of the Coleoptera of Formosa. It is also possibly a 
subspecies of M. sparsenotatm Pic, of China. 

Key to the Formosan species of MonochamusJ 

1. Elytra grandiose or asperate basally; prothorax moderately strongly 

tuberculate laterally 2. 

Elytra even and punctured basally; prothorax very weakly tuberculate. 

8 . 

2. Elytra asperate and coarsely granulose basally; occiput rugulose-punc- 

tate; color rusty brown, mottled with white and black; length over 

twenty millimeters tesserula White. 

Elytra and occiput finely granulose; color black, banded and spotted 
with thick pale yellow or white pubescence; length under twenty mil- 
limeters fascioguttatna Gressitt. 

3. Body largely clothed with tawny brown pubescence, a round, black spot 

just behind middle of each elytron; vertex forming a right angle be- 
tween antennal insertions filicomis Gressitt. 

Body largely clothed with pale gray pubescence; elytra irregularly mot- 
tled with brownish black pubescence; vertex forming an obtuse angle 
between antennal insertions nehulosus (Schwarzer). 

Genus DIHAMMUS Thomson, 1864 

DlHAlOfUS PBRMUTANS rabap. PAUCIPtJNCTATUS Gmittt anbip. nor. 

Dihammus sericeomicans ? Schwarzer, Entom. Bl&tter 21 (1925) 69 
(Kankau, Formosa). 

^ Monocharntts floeciilatus Gressitt [Philip. Journ. Sci. 57 (1935) 188] 
may be more properly placed in the genus Dihammus. 
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Monoehamus permutaru Miwa, Gov. Bob. Inst., Formosa, Dept. Agr. 
Rep. 56 (1931) 198 (=:8ericeomicanB Fairh.) (Horisha, Nanto, Kan- 
shirei, Arisan). 

Dihammm atrieeomieana Matsushita, Joum. Fac. Agr. Hokkaido 
Imp. Univ. 34 (1933) 329. 

Male. — Large, narrowed posteriorly ; black, very densely 
clothed with shiny golden pubescence, which, particularly on 
elytra, lies in different directions, giving a highly varied pattern 
of pale gold and velvety brown, largely marbled into small spots 
according to the angle of vision, and with a suggestion of two 
broad, incomplete dark bands, one before, and one behind, mid- 
dle, the apical portions also darker when viewed from above; 
antennse with scape and bases of following segments clothed 
with grayish pubescence, apices of third to tenth, and middle of 
last, black, thinly clothed with brown; frons, scape, and legs 
entirely clothed, lacking black spots; scutellum evenly clothed 
with pale buff pubescence. 

Head deeper than wide, very sparsely punctured ; vertex nar- 
rowly and subacutely concave between antennal insertions ; frons 
hardly swollen. Antennae two and one-third length of body; 
scape a little more than one-half length of third segment; fourth 
to tenth subequal, shorter than third ; last twice as long as tenth ; 
scape minutely punctured; third and following segments thick- 
ened at apices. Prothorax nearly as long as broad at base, 
subcylindrical, quite strongly tuberculate laterally ; surface fairly 
deeply punctured along either side of midline of disc and more 
finely so behind anterior margin and between lateral tubercles 
and postmedian portion of disc. Scutellum narrowed and 
rounded apically, nearly as long as broad. Elytra distinctly 
narrowed posteriorly, irregularly rounded apically; surfaces 
asperate-punctate, subgranulate basally, moderately, and in part 
seriately, punctured externally, finely punctured internally and 
apically. Ventral surface smooth, no punctures visible through 
pubescence; legs very finely punctured; first hind tarsal segment 
hardly as long as following two combined. 

Length, 22 to 29.5 millimeters; breadth, 7 to 10. 

Female . — Broader than male; elytra less attenuated; anten- 
nee clothed with paler pubescence on basal portions of third and 
following segments; scutellum broader. 

Length, 29 to 30 millimeters; breadth, 10 to 11. 

Holotype, male (No. 52193, United States National Museum), 
Bukai, east of Hori, central Formosa, altitude 1,000 meters. 
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June 15, 1984, taken by the author; allotype, female, and para- 
type, male, Hassenzan, north central Formosa, altitude 950 
meters, June 25, 1934, taken by the author; paratype, male, 
Giran, northeastern Formosa, altitude 50 meters, July, 1920, 
collected by M. Kato ; paratype, female, Suisha, central Formosa, 
altitude 750 meters. May 28, 1932, in the author’s collection; 
paratype, male, Hassenzan, June, 1934, van Dyke collection, 
California Academy of Sciences, taken by the author. 

This subspecies differs from D. permutans (Pascoe) ,® of China, 
in having the pubescence less finely marbled, the frons, scape, 
and femora evenly clothed with pale pubescence, and lacking 
deep black punctures, the prothorax less densely punctured and 
the elytra less coarsely granulated basally. 

Key to the Formosan species of Dihammus. 

1. Third and fourth antennal segments of male strongly thickened and 

flattened; elytra less than twice as long as broad; prothorax about as 

long as broad at base 2, 

Third and fourth antennal segments of male not strongly thickened and 
flattened ; elytra more than twice as long as broad ; prothorax broader 
than long 3. 

2. Largely pale tawny pubescent; elytra each with a basal brown spot. 

mhluscm maculihumorus Matsushita. 
Dark brown, elytra with many spots of thick, dark pubescence surrounded 
by golden brown floceulatus (Gressitt). 

3. Prothorax sparsely punctured ; size large, over eighteen millimeters long. 

4 . 

Prothorax very densely punctured; size small, length under fifteen mil- 
limeters contemptus Gahan. 

4. Antennal insertions strongly raised, vertex angulately concave between 


them 6. 

Antennal insertions weakly raised, vertex broadly rounded-concave be- 
tween them 6. 

5. Body golden-pubescent; elytra with pubescence lying in different di- 


rections, giving a highly variable pattern, coarsely granulose-punctate 
basally pemmtans paucipunctatus Gressitt. 

Body evenly brown pubescent; scutellum tawny; elytra finely punctured 
basally cervinus (Hope). 

6. Prothorax strongly tuberculate laterally; elytra brown mottled with 
grayish, irregularly, but fairly evenly, punctured over entire surface. 

? fomiosamis Breuning. 

Prothorax weakly tuberculate laterally; elytra reddish brown along su- 
ture, silvery buff laterally, aubseriately punctured, the punctures hid- 
den by thick pubescence, disappearing before apices., speciosus Gahan. 


•Trans, Ent. Soc. London 4 (2) (1857) 103 [Afonohammus]. 
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Genus CYRIOCRATES Thomson, 1868 

CTRIOCRATBS ALBOPICTUB BUttiuhito* 

Cyriocratea alhopictua Matsushita, Journ. Pac. Agr. Hokkaido Imp. 
Univ. 34 (1933) 883, pL 4, fig. 2 (type locality; Formosa). 

MelanauBter elegana Kano, Kontyu (Tokyo) 6 (1933) 279 (type lo- 
cality; Horisha, Formosa). 

Melananater splendidm Kato (nomen nudum), Entomological World 
1 (1933) 667, fig. 688 (type locality; Shinchiku, Formosa). 

Cyrioeratca elegana Matsushita (nec Gahan, 1888), Journ. Pac. Agr. 
Hokkaido Imp. Univ. 34 (1983) 436. (Af. elegans Kano in Cyrio- 
crates, and C, albopietns are synonymous with it.) 

This species was first described as Melanauster elegana by 
Kano, but since it actually belongs in the genus Cyrioeratea, 
Kano’s elegana becomes a homonym, preoccupied by Cyrioeratea 
elegana Gahan " and must be suppressed. The next available 
valid name is aXhopictua Matsushita, which was synonymized 
with elegana Kano by Matsushita himself, in the same work in 
which the former was described.*® Melanauater aplendidva Kato, 
which was listed and illustrated as Melanauater aplendidua Gres- 
sitt, appeared before alhopictm Matsushita, but must be con- 
sidered invalid, since it was only a manuscript name and was not 
characterized, the illustration not being sufficient to distinguish 
it from certain Indian or southern Chinese forms. 

Genus ARISANIA Gressitt, 1936 

ArUaraa Gressitt, Philip. Journ. Sci. 61 (1936) 106 (type: tubmar- 
morata Gressitt, pi. 1, fig. 16). 

This genus, doubtfully placed after the Hippopsini in the orig- 
inal designation, belongs more properly in the tribe Monocha- 
mini, though the form is very slender, the antennal scape is 
long and narrowly cicatricized, the third and following antennal 
segments are subequal in length, the prothorax is barely tuber- 
culate, and the legs are very short. The characters placing it in 
the Monochamini are the subrectangular frons, the presence of 
a closed cicatrix on the antennal scape, the hardly ciliated un- 
dersurfaces of the antenna, the long etytra in comparison to 
head and prothorax, the closed and externally angulated anterior 
coxal cavities, the externally open middle coxal cavities, the 
long metasternum, and the divaricate tarsal claws. The genus 
has no close relatives known to me. 

‘Aim. ft Mag. Nat. Hist. 2 (6) (1888) 460. 

“ Beitr&ge zur Kenntnis der Cerambyciden des Japaniachen Reichs. 
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MES051NI 

Gmns FAL80MES08ELLA Pic, 192S 
rAtSOMBSOnttA HOBUBANA Otmltt Wf. war. riato 1 . ««• •* 

Ma!ie, — ^Bladdsh brown, slightly nsddish brown on antenne 
and tarsal claws, largely clothed with brown, tawny, and grayish 
white pubescence as follows : Head clothed with dull tawny brown 
except for some white on middle of frons; antennse sparsely 
clothed with dull tawny, basal halves of third and following 
segments grayish white, undersurfaces clothed with erect dark 
cilia; prothorax sparsely cloihed with mixed tawny and gray 
hairs, middle of disc nearly glabrous; scutellum tawny; elytra 
mottled, largely dull brown mixed with tawny, a moderately 
broad irregular grayish white band, spotted with dark brown 
dots just before middle, a narrower, much less distinct, light 
fascia before apex; ventral surface and legs almost entirely 
clothed with grayish hairs, somewhat tawny on elytra. 

Head strongly swollen in front, obtusely concave between an- 
tennal insertions, finely, but subasperately punctured; frons 
deeper than broad, wider above; eyes very deeply constricted, 
inferior lobes very small, oblique. Antennss one-fourth longer 
than body; scape somewhat flattened, expanded ectoapically, 
three-fourths as long as scape, subequal in length to fourth; 
fifth two-thirds as long as fourth. Prothorax a little broader 
than long, swollen laterally, rather densely asperate-punctate, 
except on some small areas along middle of disc. Scutellum 
rounded. Eljrtra slightly broadened posteriorly, rounded-trun- 
cate apically, coarsely and irregularly punctured over entire sur- 
faces, asperately so at bases. Femora very short, davate. 

Length, 7.4 millimeters; breadth, 2.5. 

Holotype, male, Hori (Horisha, Polisia), central Formosa, 
altitude 560 meters, June 9, 1934 (loan deposit, California 
Academy of Sciences) taken by the author. 

Difi^ers from F. hakka Gressitt, of South China, in having the 
prothorax and elytra longer, the vertex more concave, the ely- 
tral punctures asperate and less seriate, and the elytra with a 
single premedian broad light band, instead of a basal and a 
postmedian one. Differs from graeUior Bates in being darker 
brown and less spotted with black, and in having the prolhorax 
more swdlen and Ihe elytra less even and asperate. 
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FALSOMfiSOSSLLA 8UBALBA OraMtti ap. mot. Plato 1, flf. 10* 

Female . — ^DuU reddish brown, almost entirely clothed with 
pubescence as follows: Head largely clothed with white, mottied 
with tawny above and at sides; antennte clothed with grayish 
white spotted with tawny, apices of segments sparsely clotlied, 
showing reddish derm; prothorax clothed with white, mixed 
with tawny, pubescence; scutellum white; elytra largely clothed 
with white on basal half, a brown spot on middle of each at first 
quarter and some tawny pubescence along costs, posterior half 
mottled brown, tawny and white, an incomplete, zigzag brown 
band at middle; ventral surface and legs largely clothed with 
grayish white. 

Head swollen anteriorly, grooved medially, subrounded>con< 
cave between antennal insertions; eyes deeply emarginate, in- 
ferior lobes small, deeper than wide. Antennee one-fifth longer 
than body; scape flattened and produced ectoapically, nearly as 
long as third segment and slightly longer than fourth; fifth 
two-thirds as long as fourth. Prothorax broader than long, 
feebly rounded at each side, slightly swollen on either side of disc, 
fairly strongly punctured. Scutellum rounded. Elytra very 
slightly broadened posteriorly, rounded-truncate posteriorly ; sur- 
face of each feebly tricostate and subseriately punctured, a few 
subasperate punctures near base. Metastemum sparsely punc- 
tured. Femora short and swollen, hind pair not reaching last 
abdominal segment, the latter as long as three preceding seg- 
ments combined, and medially grooved. 

Length, 8.8 millimeters; breadth, 3.2. 

Male . — ^Antennae one-half again as long as body; last abdom- 
inal segment only as long as two preceding segments combined. 

Length, 10 to 12 millimeters; breadth, 4 to 4.4. 

Holotype, female (No. 62194, United States National Mu- 
seum), Kuraru, Koshun district, near South Cape, Formosa, alti- 
tude 160 meters. May 8, 1984, taken by the author; allotopotype, 
male, June 1982, Gressitt collection, taken by Y. Yano; paratopo- 
type, female, Tsuda, May 1935, Gressitt collection ; paratopotype, 
female. May 8, 1984, Lingnan Natural History Survey Museum, 
Canton, China, taken by the author. 

Differs from the preceding in having the vertex more rounded- 
concave, the antennae longer, the prothorax less closely punc- 
tured, the elsira more even, more finely and regularly, and less 
as^rately, punctured, and in other respects. Easily distin- 
guished from hakka Gressitt, gracUior Bates, or horiehana Gres- 
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aitt by its body being largely clothed with white pubescence, 
and spotted or streaked with tawny. 

NYCTIMENINI 

Gcniw EUSEBOroES Gahra. 18S3 

BU8BB01DB8 MATSUDAI GnwIM tp. no*. Plat* 1, •«. Z. 

? Euaehoiies plagiaUt* Kano, Trana. Nat. Hist. Soc. Fomosa 18 
(1928) 408 (Karenko and Koahun, Formosa) (nec Gahan, 1808) ; 
Matsubuita, Joum. Fac. Agr. Hokkaido Imp. Univ. 84 (1988) 
364. 

Blackish brown to rusiy brown; bases of antennal segments, 
margins of elytra, trochanters, tarsi and apical abdominal seg- 
ments reddish; irregularly clothed with tawny pubescence as 
follows: Head sparsely clothed, prothorax with longitudinal 
stripes of pubescence, a very faint stripe along midline of disc, 
some broader, subconduent stripes along sides of disc and upper 
portions of sides; scutellum densely clothed; elytra sparsely 
clothed, a little more densely so along middle of sides, a small 
spot of dense pubescence on costa just behind middle and a short 
oblique band one-fifth from apex, apices moderately clothed; 
sides of thorax moderately clothed; abdomen with five incom- 
plete longitudinal stripes of denser pubescence; antennse clothed 
with very thin pale pubescence, and a few short erect hairs. 

Head feebly convex in front, rounded-concave between anten- 
nal insertions, closely and finely punctured; frons squarish; eyes 
deeply emarginate, coarsely facetted, inferior lobes deeper than 
wide. Antennse one-third longer than body; scape cylindrical, 
slightly arched, one-fourth longer than third segment; third 
slightly shorter than fourth, subequal to fifth and following. 
Prothorax one-third longer than broad, as wide as head, three- 
fourths as wide as elytra, feebly constricted before and behind 
middle, finely and closely punctured. Scutellum small, rounded 
behind. Elytra four times as long as broad, parallel; apices 
slightly narrowed, obliquely truncated and strongly and sub- 
acuminately produced externally; surfaces finely punctured,. most 
densdy so on humeri, each with two obtusely raised ridges, one 
suboblique, from humerus to near suture at apical fifth, the other 
parallel to external margin, ejctending from humerus to apical 
sixth. Ventral surface quite regularly punctured; first abdom- 
inal segment nearh^ twice as long as each of following, which 
are subequal. Legs short; posterior femora fairly slenW, ex- 
tending to middle of second abdominal segment; first segment 
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of hind tarsus slightly longer than second and third segments 
united. 

Length, 10.5 millimeters; breadth, 1.6. 

Holoty]^, male (No. 62196, United States National Museum) , 
Hori (Horisha) , central Formosa, altitude 600 meters, Septem- 
ber, 1980 ; paratopotype of same sex in author’s collection. Both 
received from Mr. Y. Matauda, of Kyoto, for whom the species 
is gratefully named, and in whose collection there are additional 
specimens. 

Differs from Euseboidea plagiatua Gahan, of Sikkim, in being 
only two-thirds as long, narrower at the shoulders, wiidi the 
elytra more parallel, more divaricate and acuminate apically and 
lighter preapically and less pale postbasally, the prothorax less 
cylindrical and relatively longer, and the posterior femora not 
reaching apex of second abdominal segment. 

ACANTHOCININI 
G«niu CLYTOSEHIA Bates. 1884 
r CI.TT08BMU BICINCTA OrcMlU n- »>▼. Plate 1, ts. *. 

Slender, depressed, subparaUel. Reddish brown; upper por- 
tion of head, and middle of sides of prothoracic disc brownish 
black ; apical half of elytra chocolate brown, except along suture, 
partially clothed with pubescence; tibie dull brown; antennae 
light reddish brown basally, third and following segments dull 
brown, their extreme bases reddish. Body clothed as follows : 
Head with thin silvery-white pubescence and erect dark hairs; 
antennae sparsely pubescent, ciliate internally to seventh seg- 
ment, cilia in a single row on fifth to seventh segments; pro- 
thorax with thin pale pubescence and erect black hairs ; scutellum 
thinly pubescent; elytra likewise, nearly glabrous b^ally, two 
transverse glabrous dark brown bands posteriorly, first just be- 
hind middle, second between latter and apex, pubescent portions 
dotted with small, round, glabrous spots, entire surface with 
suberect setae; ventral surface and legs thinly pubescent, latter 
with some erect dark setae. 

Head feebly convex, ahnost plane between antennal insertions, 
finely granulose; genal angles prominent; frons transverse; 
eyes coarsely facetted, inferior lobes suboblique, about as wide 
as deep. Antennae slender, one-third longer than body; scape 
subcylindrical, slightly thickened medially, nearly as long as 
third segmwt; fourth longer than third; fifth to seventh each 
subequal to third. Prothorax nearly one-half again as long as 
broad, narrower at base than at apex, briefly and sharply spined 
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at each side a little behind middle; surface finely granulose, mod- 
erately swollen above. Scutellum short, rounded. Elytra long, 
subparallel, narrowed and rounded apically, obtusely tuberculate 
near base, finely and closely punctured. Ventral surface finely 
granulose; metepisternum very narrow; first abdominal seg- 
ment one-half again as long as second. Legs slender; femora 
compressed, clavate apically; first segment of posterior tarsus 
hardly longer than following two segments together. 

Length, 5.4 millimeters; breadth, 1.2. 

Holotype, male ? (loan deposit, California Academy of 
Sciences), Sakahen, near Karenko, eastern Formosa, altitude 
1,200 meters, July 15, 1934, taken by the author. 

Differs from C. pulehra Bates, of Japan proper, in having the 
vertex leas concave, the scape less swollen, the prothorax longer 
and spined, instead of tuberculate, laterally, the antennse more 
briefly dilate, the scutellum smaller, the elytra more tuberculate, 
the anterior and middle coxas more approximate, the body more 
distinctly setose, and in other features. The genus is new to 
Formosa. 

Genus RONDIBIUS Thomson, 1857 

BONDIBIUS PEHORATD8 Grcwltt (p. aoT. Plat* 1. Ss- 1. 

Brownish black; elytra dull reddi.sh brown; pro- and meso- 
sterna, coxse, metepisterna, and deflexed portions of humeri red- 
dish ; clothed with pubescence as follows : Head thinly and evenly 
clothed with dull silvery ; antenrae very thinly clothed with sil- 
very pubescence; prothorax sparsely and somewhat irregularly 
clothed, the pale pubescence broken by indistinct brown spots, 
and narrowly and irregularly along suture and three or four 
other longitudinal stripes on disc; ventral surface thinly and 
evenly clothed ; legs very sparsely pubescent. Body bristles very 
short, sparse and feebly raised, only discernible on dorsal sur- 
faces of elytra; antennse very sparsely bristled below. 

Head very shallowly concave between antennal insertions; 
moderately concave anteriorly, finely granulose ; eyes swollen, in- 
ferior lobes fully as wide as deep, occupying three-fourths dis- 
tance from anterior tubercles to bases of mandibles. Antennse 
slender, two-thirds again as long as body; scape very slightly 
thickened towards apex, subcylindrical, nearly as long as third 
segment; fourth very slightly longer than third or fifth, following 
gradually shorter. Prothorax one-third again as long as broad, 
constricted anterior to base, slightly swollen laterally, and very 
feebly and bluntly tuberculate behind middle of each side; disc 
hardly swollen, finely granulose. Scutellum triangular. Ely- 
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tra narrow, very slightly attenuated posteriorly; apices narrowed 
and «narginat^trancate, outer angle briefly toothed; surface 
finely and subseriately punctured, a strong tubercle at i^d of 
basal quarter. Legs fairly long, femora swollen, hind pair 
nearly reaching elytral apices; tibiae arched; first segment of 
hind tarsus slightly longer than remaining combined. 

Length, 4.8 to 6.6 millimeters; breadth, 1.8 to 1.8. 

Holoty^, male (No. 52196, United States National Museum) , 
Rokki (i^kkiri), southwestern Formosa, altitude 360 meters, 
May 16, 1984; allotopotype, female, May 12, and paratype, male, 
near CMrifu, east of Rokki, altitude 600 meters, May 19, 1984, 
in author’s collection, all taken by the author. 

Differs from R. horieneie Kano (musheneis Matsushita) in 
being smaller, with the vertex less concave, the eyes much larger, 
the prothorax less cylindrical, the elytra less oblique apically and 
not asperate-punctate, and the dorsal surface much less bristly, 
less pubescent, and lacking dark spots or bands. 

Genus BII^NIA Psseoe, 1864 
MUENU OBANUUCOLLIB GnmIH ip. mt. PUt* I. «s. I. 

Female . — ^Dull reddish brown ; head, except mouth parts, and 
prothorax, except anterior and posterior borders, brownish 
black ; femora, except bases and apices, and tibiie, except bases, 
dark brown. Body clothed with grayish white pubescence as 
follows: Head and prothorax largely, but thinly, clothed, the 
latter subglabrous on either side of scutellum, a moderately 
broad, suboblique band at end of first third, a slightly narrower 
and less complete band before apical quarter, and some irregular 
spots between latter and apices ; ventral surface thinly and evenly 
clothed; apical margin of first abdominal segment with a short, 
but dense, fringe of hairs; antennie with a single row of short 
cilia on undersides of second to seventh segments. 

Head hardly concave between insertions, finely grooved me- 
dially, finely punctured; frons broader than high, slightly con- 
vex; eyes deeply emarginate, inferior lobe as broad as deep. 
Antennse fine, one-half as long as body; scape subcylindrical, 
slightly longer than third segment ; fourth nearly one-hidf longer 
than third and one-third longer than fifth; following gradually 
diminishing. Prothorax broader than long, slightly narrower at 
base than at apex; each side with a slender and slightly recurved 
spine a little behind nUddle; disc finely granulose. Scutellum 
rounded-truncate. Elytra subparallel, narrowed and rounded 
apically, finely and subseriately punctured to apices, a feeble 
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Carina along edge of lateral declivity. Posterior femora reach* 
Ing to apical quarter of elytra; first segment of hind tarsus as 
long as following two united. 

Length, 5 millimeters; breadth, 1.7. 

Holotype, female (No. 62197, United States National Mu- 
seum), Kuraru, Koshun district, near South Cape, Formosa, 
altitude 176 meters. May 9, 1934; paratopotype, female, May 
8, author’s collection ; both taken by the author. 

Differs from M. aubfaaciata Schwarzer in being broader, with 
the eyes larger, the scape leas arched, the third antennal segment 
much shorter than the fourth, the prothorax broader with longer 
spines, its surface granulose instead of punctate, the elytra less 
heavily and less regularly punctured, dark with light bands 
instead of light with an incomplete dark fascia, and in other 
respects. 

Genoa EXOCENTRUS HokHunt, 1SS« 

EXOCINTRUS TBSTODINBUS ndwa. BREVlSBTOBtTS GNMltt MdMp. b«t. Hate 1. St. 4. 

Female . — ^Dull chocolate brown, anterior and posterior borders 
of prothorax, prosternum, trochanters, bases of femora, and 
apices of tarsi reddish; body clothed with pale pubescence as 
follows: Head thinly clothed over most of surface; prothorax 
thinly clothed, a distinct oblique spot on either side, and a fine 
midlongitudinal line, on disc; scutellum fairly densely clothed; 
elytra each with a faint longitudinal stripe extending back from 
base interior to humerus and a suboblique one extending from 
near suture behind scutellum, both meeting a narrow trans- 
veirse band that reaches external margin but does not quite 
touch suture, next a longitudinal stripe along middle of dorsal 
disc, crossing slightly over the preceding band and extending 
to middle where it dichotomously divides, the two branches 
continuing obliquely, the inner to suture, the outer an equal 
distance and turning and continuing transversely to external 
margin, and lastly a zigzag band just beyond beginning of apical 
quarter; ventral surface moderately clothed; antenns with very 
short, slightly raised, dark hairs, and moderate, suberect in- 
ternal bristles; body bristles short, strongly oblique on dorsal 
surface, very sparse on pronotum and legs. 

Head feebly swollen, hardly concave at vertex, finely granu- 
lose; inferior lobes of eyes as broad as deep. Antennm one- 
third longer than body; scape slightly thicker at middle than at 
apex, a little longer than third segment; third to fifth segments 
subequal: following sligrhtly shorter. Prothorax about twice as 
broad as long, strongly produced laterally, with an obliquely 
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backward directed spine behind middle of each side; surface 
finely granulose. Scutellum short, rounded. Elytra broad, par- 
allel, rounded externally at apices; surfaces closely and irreg- 
ularly punctured to apices. Last abdominal segment nearly as 
long as three preceding together. Femora moderately swollen. 
Length, 4 millimeters; breadth, 1.5. 

Holotype, female (loan deposit, California Academy of 
Sciences), Bukai, near Hori, central Formosa, altitude 950 
meters, June 12, 1984, taken by the author. 

Differs from E. testvdinem Matsushita,^' of Japan proper, in 
having the bristles much shorter, sparser, and thicker, tlte dy- 
tral punctures much coarser and covering entire surface, the an- 
tennse and legs darker, and in other respects. 

BXOCBNVmjS VASIEPENNIS (SchwarMt). 

Camptomyne? variepenniB SCBWABZER, Ent* Blotter 21 (1925) 147 
(type locality: Kankau, Formosa). 

A specimen taken by me at Kuraru, Koshun, southern For- 
mosa, May 8, 1984, appears to be referable to Schwarzer^s species. 
Though Schwarzer does not state that the body is clothed with 
erect bristles, my specimen agrees with the original description 
as far as it goes, unless 'TUhler einfach” means that the antennte 
are unciliated beneath, rather than merely unarmed or not swol- 
len. The species seems to be a true Ezoeentrus, so I transfer 
it frmn Camptomyne. This would provisionally eliminate Camp- 
tomyne from the fauna of Formosa. My specimen measures 
three and one-half millimeters in length, is reddish brown with 
three irregular fascite of spots of white pubescence on the elytra, 
and has the antennae clothed with fairly long bristles internally 
and the elytra wiUi long and thick bristles sparsely placed. 

Key to the Formotan epeeiet of Exocentrua. 

1. I.eg8 densely clothed with bristles; elytra finely striped longitudinally.. 2. 
Legs very sparsely clothed; femora practically glabrovs; elytra with 

transverse fascia or reticulate pubescent markings 3. 

2. Prothorax red, less than twice as broad as long; elytra lacking a post- 

median transverse fascia rufithonm Gressitt 

Pxothorax reddish brown, clothed with gray pubescence, more than twice 
as broad as long; elytra with a postmedian transverse fasda. 

aeriatomaeulatut Schwarser. 

3. Pubescent markings forming a subreticulate pattern on elytra; bristles 

very short, strmigly oblique dorsally; elytra irregularly punctured. 

testudhieits hrwitetomu Gressitt. 
Pubescent markings on elytra in three transverse fsschn; bristles long 
and elytra distinctly 8eriate-punctate....iwr»»pentt{s (Schwarser). 


"Trans. Sapporo Nat. Hist. Soc. 22 (1931) 47. 
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SAPERDINI 

Gntiu SERIXIA Pascoe, 1856 
antDCU OKBBIPSNNE GrMlItt ■». iiot. PlaU 1, «g. 8. 

Female . — ^Largely black, antemue and ventral portions of body 
partly testaceous ; head reddish testaceous except labrum, 
tips of mandibles and eyes, which are black; antennte black, 
becoming brownish black towards apices; prothorax reddish 
testaceous, slightly blackish at sides; scutellum and el 3 i;ra en- 
tirely black ; meso- and metapleura and sides of abdominal seg- 
ments largely blackish; thoracic and abdominal sterna and 
posterior margins of abdominal pleura testaceous; legs largely 
black, tarsal claws, coxas, and basal halves and undersurfaces of 
femora testaceous. Body clothed with pale gray pubescence and 
fine erect pale hairs, the former fairly dense on elytra, giving 
a gray effect; antenna finely ciliate on undersides of first four 
segments. 

Head slightly broader than prothorax, convex, grooved me- 
dially, moderately heavily punctured on frons and vertex ; frons 
as high as wide; vertex feebly concave between antennal inser- 
tions ; eyes with inferior lobes about as wide as deep. Antenna 
slender, a little more than twice as long as body; scape sub- 
cylindrical, three-fourths as long as third segment; third and 
following segments subequal in length. Prothorax one-third 
broader than long, constricted before and behind middle, deeply 
and irregularly punctured. Scutellum short, subtruncate. Ely- 
tra parallel, rounded apically, subobliguely seriate-punctate along 
middle of dorsal surface and at edge of lateral declivity, irreg- 
ularly punctured on remainder. Posterior femora reaching last 
abdominal segment. 

Length, 8.2 millimeters ; breadth, 2.3. 

Holotype, female (loan deposit, California Academy of 
Sciences), Sakahen, near Karenko, eastern Formosa, altitude 
1,060 meters, July 15, 1934, taken by the author. 

Differs from 5. sinim Gressitt, of southeastern China, in being 
more pubescent, much more closely punctured on protlmrax and 
elytra, less seriately so on the latter, and in having the scutellum 
and pleura largely black instead of testaceous. Distinguishable 
from S. airvpennis Pic by its more pubescent and more densely 
and less regularly punctured elytra, broader and more punctate 
prothorax, paler ventral surface, and in other features. Differs 
from S. testaeeicottis Kano in having the prothorax pubescent, 
and l^e antennse and legs largely black. 
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8BUXU 8CBSBBICBA Qmiltt nvt. Piatt 1, tg. It. 

? Seriaia longieomis Scbwaszer, Ent. BUtt«r 21 (1926) 149 (Ko- 
sempo and Kankau, Formosa). 

Female . — Orange testaceous, elytra reddish testaceous; an- 
tennse dull broivn, first three segments and apices of following 
segments black; tips of mandibles, eyes, tarsi, tibisc, and apices 
of femora largely black ; tarsal claws reddish. Body clothed with 
pale silky pubescence, fairly dense on elytra; antennse clothed 
with a short pile and finely ciliate on undersides of first four 
segments. 

Head moderately convex, plane between antennal insertions, 
finely and not very densely punctured; frons wider than high; 
eyes deeply constricted, inferior lobe slightly wider than deep. 
Antennse slender, twice as long as body; scape subcylindrical, 
feebly arched, four-fifths as long as third segment, third and 
following subequal in length. Prothorax one-third again as 
broad as long, feebly constricted near base and apex, finely and 
irregularly punctured. Scutellum short, rounded-truncate be- 
hind. Elytra parallel, only slightly more than twice as long as 
broad, deeply punctured in about five regular longitudinal rows 
along middle of disc, from base to apex, irregularly and more 
finely punctured near suture and lateral margin. Ventral sur- 
face nearly impunctate. Posterior femora barely reaching apical 
sixth of elytra ; first segment of hind tarsus no longer than third. 

Length, 8.5 millimeters; breadth, 2.8. 

Holotype, female (loan deposit, California Academy of 
Sciences) , Kuraru, Koshun district, near South Cape, Formosa, 
altitude 160 meters, July, 1934. 

Differs from S. Umgicomis (Pascoe) in being larger, more 
reddish, and in having the third antennal segment entirely, and 
the legs largely, black. Differs from S. eignaticomis Schwarzer 
in having the ventral surface of body testaceous instead of black. 

Key to the Fortnoaan apecioB of Serixia. 


1. Elytra partly, or entirely, testaceous 2. 

Elytra entirely black 4, 

2, Elytra entirely yellowiah or reddish testaceous; antennas dull 8. 


Elytra black on apical quarter; antennas testaceous (Botel-Tobago Is- 
land) botelenaia Kano. 

8. Ventral surface of body black; basal antennal segments bro^^m. 

aigmtioomiM Schwarzer* 

Ventral surface of body testaceous; basal antennal segments black. 

subaerioea Gressitt. 
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4« Less largely, or entirely, testaceous; antenms largely brown or dull tes- 
taceous 6. 


Legs largely black, more or less testaceous at bases of femora; antenntt 
and thoracic and abdominal pleura largely black 6. 

6. Sides of body clothed with dense silvery-white pubescence; first three 
antennal segments black, remainder dull testaceous basally and black 
apically; legs pale testaceous albopUura Gressitt. 

Sides of body lacking white pubescence; antenna dark brown; legs dull 
testaceous te§taeeieoUii Kano. 

6. Elytra thinly pubescent, fairly regularly punctured; femora largely 
black; ventral surface entirely black, shiny. atripennis Pic. 

Elytra densely pubescent, closely, and more or less irregularly, punc- 
tured; femora largely testaceous on basal halves and undersides; tho- 
racic and abdominal sterna partly testaceous; pleura dull black. 

griaeipenne Gressitt. 


PHYTCECIINI 

Genus EPIGLENEA Bates, 1884 

EPIGLENEA COMBS subsp. F0EM08ANA (SchwarMt). 

Daphiaia formoaana SCHWARZEB, Ent. Blotter 21 (1925) IBS (type 
locality: Taihorin, Formosa); Matsushita, Journ. Fac. Agr. Hok- 
kaido Imp. Univ. 34 (19SS) 416. 

Epigknea cornea subsp. formoaana Kano (nec Schwarser), Trans. 
Nat. Hist. Soc. Formosa 18 (1928) 127 (type locality: Musha, 
Formosa) ; Matsushita, Journ. Fac. Agr. Hokkaido Imp. Univ. 34 
(1983) 426. 

Daphiaia formoaana Schwarzer is no more than subspecifically 
distinct from Epiglenea cornea Bates, and is identical with, and 
preoccupies, E. cornea formoaana Kano. As comes is the type 
species of Epiglenea, the above revision is provisionally correct, 
but Epiglenea may later prove to be an invalid genus. 

Distribution. — Formosa (Taihorin, Hozan, Musha, Hori, Taito, 
Kosempo), Taihoku. 

JAPANESE NAMES 

1. Maeroioma fiaheri formoax subsp. nov. Togefuchi-d-usuba-kamikiri. 

2. Macrotoma katoi sp. nov. Sekobutogefuchi-usuba-kamikiri. 

3. Epania aubglabra sp. nov. Kurokobane-kamildri. 

4. Mimiatana pulehella (Gressitt). Ao-kenaga-kamikiri. 

5. Dolophradea aubdenudatua sp, nov. Taiwan-beitosu-higenaga-kamikiri. 

6. Paaoothea hilaria (Pascoe). Kibosh i-higenaga-kamikiri (Taiwan-kibo- 

shi-kamikiri) . 

7. Monoohamua filicomia Gressitt. Futamon-hlgenaga-kamikiri. 

8. Monot^mua nebuloaua (Schwarzer). Kumo-higenaga-kamikiri. 

9. Monoohamua faacioguttatua sp. nov. Hoshiobi^Ugenaga-kamikiri. 

10* Dihammua /loeeulatua (Gressitt). Futo-higenaga-kamikiri. 
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11. DihammuB pemtutans paucipmctatm subsp. nov. Kinke«higeiiaga* 

kamikiri. 

12. Cyrioorate$ €lbopietu8 Matsuahita. Had6<*5-shiraho8hi*kaxnikiri. 

18. FaUome 808 eUa horiskana ap. nov. Horiaha^hime-gomafu-kamikirl. 

14. Fal 80 fne 808 ella auhalba sp. nov. Shiro-hime>gomafu<-kainikiri. 

15. Eu8eboide8 mat8udai sp. nov. Arakawa-kamikiri. 

16. ? Clpto 8 e 7 nia bieineta sp. nov. Fntaobi-dSboso-kamikiri. 

17. BandibUU femoratus sp. nov. Momobuto-ddboso^kamikiri. 

18. Mirnnia granulicoUis sp. nov. Sunakubi-keshi-kamikiri, 

19. Exooentru8 te8tudineu8 brevtaetoaue subsp. nov. Taiwan*kikk5-cbibi- 

kamildri. 

20. Exooentrus variepennia (Schwarzer). Monmadara^keshi-kamikiri. 

21. Serixia grieeipenne sp. nov. Nezamiba-higaboso-kamikiri. 

22. Serixia aubaericea sp. nov. Kikiro-higeboso-kamikiri. 

28. EpigleTtea eomaa formoaana (Schwarzer). Monki-kamikiri (Taiwan- 
yotsubo8hi<*kamikiri) . 



ILLUSTRATIONS 

Plate 1 

CMagniftod 4 tifnes.} 

Fig. 1. Rondibilia femoratus Greasitt sp. nov., holotype. 

2. Euaeboidea maUudai Gressitt ap. nov., holotype. 

3. Clytoaemia bicincta Gressitt sp. nov., holotype. 

4. Exocentrua teatudineus subsp. breviaetoaua Gressitt subsp. nov., ho- 

lotype. 

5. Miamia granulieollie Gressitt sp. nov., holotype. 

6. Dolophrodea aubdenudatua Gressitt sp. nov., holotype. 

7. Epania aubglabra Gressitt sp. nov., holotype. 

8. Serixia griaeipenne Gressitt sp. nov., holotype. 

9. Falaomeaoaella horiahana Gressitt sp. nov., holotype. 

10. Falaomeaoaella aubalba Gressitt sp. nov., holotype. 

11. Serixia aubaericea Gressitt sp. nov., holotype. 

TEXT FIGUBB 

Fig. 1. Macrotoma katoi Gressitt sp. nov., x 1. 
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THE FISHERY INDUSTRIES OP RAGAY GULF 
By Aoustin F, Uhali 

Of the Fish and Game Adminietration, Bureau of Science, Manila 
THREB PLATES AND BIOHT TSKT FIGURES 

Ragay Gulf, 43 miles wide at the entrance and extending 60 
miles inland to the northw^t, is one of the southern indentation's 
of Luzon. With Vihas River entering its head, it almost divides 
Luzon at this point. Although the waters at the head of the 
gulf are generally muddy due to the sediment carried down by 
the rivers emptying there, the gulf as a whole is deep and clear, 
the shores being fringed with narrow coral reefs interspersed 
with sand and gravel beaches. 

The western coast is a portion of Tayabas Province, and the 
eastern, of Camarines Sur Province. Burias Island, Masbate 
Province, and the islands and shoals north of it, divide the en- 
trance of Ragay Gulf into two wide channels. Thus the hsh- 
eries of the gulf really fall under the jurisdiction of three prov- 
inces. Like those of the other regions of the Philippines, the 
activities largely depend upon the prevailing monsoon. So in this 
gulf, fishing is centered along the western coast (Tayabas Prov- 
ince) during the southwest monsoon and along the eastern 
coast (Camarines Sur Province) during the northeast monsoon. 

Although the greater portion of the gulf is too deep and too 
rocky for trawling, there is a good patch of sea where the beam 
trawls operate; namely, towards the head of the gulf in the 
neighborhood and under the jurisdiction of the municipality of 
Guinayan^an. 

Table 1 shows the income of the different municipalities from 
the fisheries. It readily shows that fishing activities in Ragay 
Gulf center around the municipalities of Guinayafig:an, Tayabas 
Province; Pasacao, Camarines Sur Province; and San Pascual, 
Masbate Province. In the following paragraphs the status and 
importance of these fisheries are graphically presented. 

San Narciso . — San Narciso is an agricultural town situated 
at the head of Port Pusgo, with fishing for local consumption 
carried on mostly inside the Port. The larger part of the Port 

m 
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Table 1. — lnoome$ from fioheriea of Ragay Gulf. 


Municipality. 

tm 

1934 

.. 

1933 

1932 

1931 

5i«n hJarrtlan 


392.00 

466.00 

580.00 

996.00 



679.00 

1.227.25 

2.080.00 

2.406.76 

^ 

iug»y - 

246.00 

1T.S2 

204.00 

869.60 

885.00 

Sipocot* 

111.25 

46.76 

88.76 

266.00 

218.76 

Pafir^plnna * 

90.95 

76.00 

99.00 


12.00 

Paiaeao 

400.00 

604.00 

812.00 

22T;60 

74.80 

San Famando 

60.00 

90.00 

10.00 

86.00 

4.00 

Bula 

369.67 

830.00 

268.00 

92.00 

192.76 

San Paacual 

978.00 

970.00 

1,127.00 

791.00 

911.00 

Total 

1 

3,211.22 

8.921.60 

4,829.60 

6,209.65 


• Incomen only partly derfvad from tba Raflray Gulf fUheriaa. 


is a shoal less than 2 fathoms deep, and about J mile further in 
may be found mud bottom. The Boholano style of fish corral 
is the most common fishing gear. Sakag, salap, ordinary fish 
corral, and salamhao are other gear of less importance. 

Along the portion of the Port with muddy bottom is the source 
of raw materials for a thriving beche-de-mer industry, consisting 
in the collection and curing of trepang for shipment to Manila. 
This industry is engaged in mostly by the Boholanos. During 
the southwest monsoon the open-sea fisheries are exploited by 
beam trawlers for bottom or ground species, and by the largarete 
fishermen for the sardines and herrings. 

Guinaga^m . — Guinayafigan is the largest town in Ragay 
Gulf. The water within its jurisdiction is rich in both pelagic 
and demersal species. It may be considered the fishing center 
of Ragay Gulf, because the majority of the fishermen operating 
there are either permanently or temporarily residing in one or 
the other of the barrios of Manglayd and Aloneros. 

Manglayd, on the northern outskirts of Guinayafifcan, is the 
center of fishing activities. Here live the fishermen, both res- 
ident and immigrant, the latter mostly Cavitefios, Rizalefios, Bo- 
holanos, and Bicolanos, who either have permanently established 
themselves or are mere transients in search of opportunity for 
good fishing. The largarete is the most important gear used for 
catching herrings, one of the most important commercial species 
caught in the gulf. The largerete outfits numbered to over 
one hundred before the typhoon of April, 1935. Many fisher- 
men, mostly immigrant, lost their lives in that freak typhoon. 
At present there are only about forty such outfits left, although 
new ones are being equipped for fishing. 
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Shallow and deep-water fish corrals of the imngela style, sakag 
and aibid-sibid, are other fishing gear used in this locality. 
The catch is sold either in the fresh-fish market of Guinayangan 
or brought to Aloneros for shipment in ice to Manila. 

Smoking and (hying of herrings (mostly tunaoy and Uipad) 
are done by both the natives and the Chinese. Three smoke 
houses and drying sheds owned by Chinese are actively operat- 
ing. The natives also dry and salt fish, but their sheds are not 
regular establishments. The smoked and salted fish are sold 
locally or sent to various towns in Tayabas and to Manila. Often 
these herrings are simply immersed in brine and boiled and sent 
to Manila for final smoking. 

Dsmamiting and poisoning of fish by means of bayate have 
been reported rampant around Tagcauayan Bay. The apprehen- 
sion of these violators of the law is emphatically demanded of 
the authorities by those engaged in the catching of fish by legal 
methods. 

The barrio of Old Aloneros, or simply Aloneros, is situated 
eight miles up Viiias River. It is really the central landing 
of the major catch from the gulf for shipment in ice to Manila 
by rail. It is the center of the fish business, where wholesalers 
purchase the larger catches of the individual fishermen. Here 
also reside the Japanese owners of four beam trawlers — An- 
geles, Rosy, Koshindo Maru, and Ryojuku Maru — ^that operate 
in the municipal waters of Guinayangan. Aside from the in- 
sular fishing license, the municipality charges each trawler a 
fee of 70 pesos every three months for the privilege of fishing. 
This the Japanese owners pay without question, just to avoid 
interruption and delay in their fishing activities. The Japanese 
trawlers fish in the open waters of the gulf to as far as Capiiluan 
Reef and Peris Bay. 

There are two smoke houses, one owned by a Filipino and the 
other by a Chinese. Mr. Kong Long Hai, the owner of the 
second smoke house, also ovms a motor boat that collects the 
catch of the largarete and takes it to his curing shed for pre- 
servation. 

Ragay . — Ragay town is in the interior, but exercises jurisdic- 
tion over a portion of the sea fisheries of Ragay Gulf in the 
neighborhood of CatabaSgan, and Ragay Bay indentations to 
the northeast, all rich fishing grounds for herrings, maidcerels, 
hardtails, and other species. The town itself is 6 to 6 kilometers 
from Ragay Gulf, and accessible from the gulf by Ragay River. 
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The fishermen of this region are concentrated in small sitios of 
the barrios of Catabaii^an and Port Ragay. 

Catabaffan is famous for its lumber mill, and is, in fact, a 
very progressive barrio because of the lumber industry. About 
three hundred largarete outfits were registered before the storm 
of April, 1936. Now (1936) there are only about 50. The fleet 
of largarete fishermen is generally towed by motor boats to rich 
fishing grounds for herrings to as far as the barrio of Oboyon 
in Peris Bay. The catches are collected by the same motor 
boats for marketing in the fresh, but mostly in the cured, state. 

Both shallow and comparatively deep fish corrals dot the shore. 
Sibid-sibid (hand4ine) fishermen contribute to the daily supply 
of fresh fish for employees of the lumber mill. It was gleaned 
that these hand4ine fishermen are the ones employing illegal 
means of catching fish, using dynamite and fish poison to such 
an extent that they even manufacture their own explosives when 
the regular dynamites are not procurable. 

Port Ragay, then the railroad connection of the Tayabas and 
Bicol lines, is a small barrio founded in 1932. Fi.shermen, 
mostly the largarete crew, live in a portion of this barrio. The 
largarete outfits are towed by motor boats to rich fishing areas. 
Fish corrals and hook and line fishing are also engaged in to some 
extent. 

Sipoeot . — ^Although this town is also in the interior, being 
located at a point almost midway between Ragay Gulf and San 
Miguel Bay, it exercises jurisdiction over a portion of the waters 
of the Gulf in Caima Bay. Fishing conditions and fishing meth- 
ods here are almost identical to those obtaining and practised in 
CatabafiSan and Port Ragay. 

Pamplona . — ^Like Ragay, Pamplona is also in the interior, 
with a very limited extent of sea fisheries, covering over a small 
portion of the coast along the gulf. The location of the town is, 
however, significant, in that the catch of the large-sized species 
that are sent from Pasacao to Manila is shipped from this point 
of the Manila Railroad. The fishing gear employed are the shal- 
low and deep-water fish corrals. 

Pasacao . — The town lies at the head of the cove, in the valley 
leading through high land to the town of Pamplona. It used 
to be the connection of the Tayabas-Bicol lines. The fishing 
grounds under its jurisdiction are quite rodcy and deep, and 
hence not favorable for trawling. 
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Inside the cove are fish corrals of the inangrcla style, both shal- 
low and deep-water. Other gear used here are the eabiao and 
the sibid-sibid. 

A thriving local enterprise consists in the wholesale buy- 
ing of all catch by one person, Mr. Gregorio Olivan, who stores 
them in ice and ships them to Manila by rail. Mr. Olivan also 
owns many sibid-sibid outfits that fish for him around Burias 
Island. The catch of the sibid-sibid fishermen are the large-sized 
fishes of varied species usually seen in the fresh-fish markets of 
Manila. In effect, these constitute one of the principal sources 
of fresh fish in the City. The small species are generally sent 
to Naga and the neighboring towns. All the large and m^ium- 
sized species caught in various gear (sibid-sibid generally) are 
sorted and iced, and then sent to Manila by rail. The whole- 
sale buying prices obtaining locally and the wholesale selling 
prices prevailing in the markets of Manila for the different 
species are given in Table 2. 

Tabus 2. — Wholesale buying and wholesale selling prices of large and 
mediuntrsized species in Pasacao^ and in Manila markets, respectively, 
in centavos. 


Sp«cl«g. 

Buying price 
per kg. 

Selling price 
per kg. 

Bisugpong laot 

12 

30 

Lapu'lapu 

15 

40 

Turingan 

12 

30 

Maya-maya 

12 

30 

Kompe 

12 

25 

Tafigigi 

20 

40 

Sortidos 

12 

25 


The fishing season occurs during the northeast monsoon be- 
cause the fishing ground is somewhat exposed during the south- 
west monsoon. There are no preservation plants locally, and the 
catch is temporarily stored in ice before shipment to Manila. 
The ice is supplied by the plant of the Camarines Sur Industry 
Company located at Magarao, Camarines Sur. A limited 
amount of the catch is either dried or salted for local con- 
sumption. 

San Fernando . — San Fernando is another interior town exer- 
cising control over a portion of the coastal waters of the gulf. 
The barrio of Cotmd is especially significant, because of the 
rich fishing ground, where no less than seven fish corrals, 
ranging in depth from 18 to 27 meters, are located. This is a 
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rich fishing ground for various species of tunas and bonitos, 
especially during the northeast monsoon and trade winds. 

Bida. — ^Like San Fernando, but eastward of it is the municipal' 
iiy of Bula, also an interior town with the sea fisheries very 
limited, confined only to that portion of the gulf after the muni- 
cipal jurisdiction of San Fernando. The fishing conditions are 
similar to those of San Fernando. Its major fishery consists 
of fresh-water resources in the lakes and rivers (Lake Baao and 
Bicol River). 

San Paseual, Buriaa Island. — San Pascual is the only munic- 
ipality in Burias island at the mouth of the Gulf. It is situated 
in the northern part of the island. The whole island is pas- 
ture land, where thousands of cattle graze the cogon hills. 

Fishing is also a profitable enterprise, where the activity 
shifts with the monsoon — rich on the northeastern coast during 
the southwest monsoon and on tiie southwestern coast during 
the northeast. There is a long coast line with an abundance of 
fish life where coral-reef fishes of varied species abound. The 
gear popularly employed are the sibid-eibid and the fish corral 
(ordinary and pahvhas) . The sibid-sibid is the principal source 
of large-sized fishes that are stored at Pasacao and marketed at 
Manila. 

COMMERCIAL SPECIES CAUGHT 

Because of the extensive operation of four Japanese beam 
trawlers that fish almost every day of the year, the most im- 
portant species composing the bulk of the catch from the gulf 
are the bottom or “ground’* species that frequent smootii sea bot- 
tom of either sand or mud, where the trawls can be properly 
operated. Unlike the catch from Manila Bay, however, the 
hauls from this region consist of the larger fishes. Such fishes 
as the slipmouths (Leiognathidse), lizard fishes (Synodontidse), 
crevalles (Caranx spp.), nemipterids (Nemipteridse) , therapo- 
nids (Theraponidse), goatfishes (Mullidse), croakers (Sciseni- 
d)ee),mojarras (Gerridse) , and shrimps (Penmusepp.) are, there- 
fore, not infrequently seen among the fish landed at Aloneros 
for shipment to Manila. The fish corrals make the same hauls, 
with the difference that during runs of pelagic fishes the latter 
compose the bulk of the hauls, which, being Holding or “surface” 
species, are never intentionally caught in the trawls. 

Herrings (SardineUa spp.), mackerels (Scombridse), bag- 
eyes {Caranx crummophthalmus) , round scads (Deeapterus 
spp.), and bonitos (Thunnidse) are the pelagic migratory species 
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that M’e frequently caught in the various fish traps and fish 
nets at certain seasons of the year. Rock or coral-reef fishes, 
such as the groupers (Serranidse), snappers and pristipomoids 
(Lutjanidse), and large nemipterids, are the principal hauls of 
the sibid-sibid fishermen of Burias Islands. 

Other species of less conunercial importance, as they are 
caught in lesser amounts, are listed in Table 8 with their 
vernacular names. 


Tabi,s 3. — A liat of apecioa caught in Bagay Gulf. 


English nstne. 

Tsyabas Tagalog. 

Bicol 

(Ragay Gull). 

Scientific name. 

Anchovy 

Bolinao 

Dills 

Engraulidss. 

Deep-bodied 

Tegul 

Tegul 

SeuUmgraulU spp. 

Bsrraeudas 



Sphyrmnidn. 

Xarge 

Rompe. 

Rompe 

Do. 

Small 

Segarsegaro... 

Titso-.« 

Do. 

Bonito 

Tuli^an 

TurihSan 

EuthynnuB spp. 



Tlayado 

AuxiB spp. 

Csrangoid fishes 



Carangidn. 

Csvatlss..-. 


(Mamsa... 

Do. 

Sebo_. 

{b.o1o 

Ctiranx malabarieuB (Bloch 




and Schneider). 

Crsvslles 

Salay-salay. 

Atoloy 

Carans spp. 

HsrdteiJ 

Pak-an.. 

Pakan 

Ufffokupii eordyUt (IdnA- 




«us). 

Lestherjacket. 

Lapis 

Lapis 

HcotnbBToidBB spp. 

Round scad 


Stbobog 

DBoapUruM spp. 

Runners 

Salmon ..... 










and Qalmard). 

Threadfish 


Lawihan 

AIbcUb spp. 

Catfishes.. 



Nematognathi. 

Sea, 


Tabafikodko 

Arlidss. 

Striped sea 

Patuna 

Mto 

PlotoBHB anguitUuiB (Bloch). 

Croakers 


Abo- 

Sdamidm. 

Cutlass fish 

Spade 

Langkoy.. 

TiiohiuruBhaumela (Forskil) . 

Drepane.— 

KiUong 

Hiring 

Drtptme punciata (Linn- 




atua). 

Eel . 



Apodes. 

Fresh-water 


KariU 

AnguiUids». 

FUtflsh 

Palad 

PtUd 

Ueteroaomata. 

Flathead 

Lobalob.. 

Itang 

Platyoephalidit. 

Flying fish 

Garfish: 

niw 

niw. 

Exoecetidm. 

Eound-bodied. 

Tambflauan 

Bale 

Tyiotartts spp. 

Compreaaed-bodied . 

Salasa. 

Dugso 

AbttnnBB hianB (Cuvier and 




Valencionnee). 

Gissard shad 

Kmbasi. 

Boibaai 

Dorosomidtt. 

Qoatfish 

Saging-aaglng 

Tiao 

MiiUida». 

Grouper. 

Segapo 

Kugtong 

iFogapo.... 

|Serraiildai. 

Oruntf thickdippecL. - 


’MftKtliin 

PtictothinchuB spp. 

Guitar fish.... 

Sodsod. 

Arado.. 

iRhgiiehohoItts d^iddensi’s 



Si»odan 

1 (ForskAl). 
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Tabjle 3. — A list of BpeeieB ccttight in Bdffay Gu{/-^Continu«d. 


Halfbaak 

PatUy 

Bugiw 

Ham Iramphldia. 




Clupaidw. 

Indian aardlna 

Tamban 

|Turay 

tSofdineth lQHgie$p$ (Cuvier 


iTamban Tondo...,. 

1 and Vaianclannaa). 

PimbHatad 

Tunaoy. 

Tamban laolao 

Sordintlia fimbriata (Cuv- 




ier and Valenciannaa)< 

Daap>bodiad 


Alobaybay 

Sardimlla perforata (Can* 




tor). 

Fry - 

Malapnfi 


Clupeidn. 

Laetarid,... 

Kigodon 

Algodon; damoa.,. 

Laeian'uh lacioftua (Bloch 




and Schneider). 

linrd liah 

Oting bondo 

Tokd-- 

Saufida lumbil (Bloch). 

Maokaral 



Scombrida*. 

SiMbiah 

Tanguingui 

Tangigi 

Cybium eommtr§on (Uied* 




p^de). 

Short-bodied^ 

Kabaliaa 

Kabaliaa- 

Ita 9 irtlliger brackytomuM 




(Bleckar). 

Striped 

Lumahan — 

Burao-., 

HoBtrelliger chry§oionu9 





MllklUh 

Bafigoa 

Bafigoa 

ChanoM ehanoi (Forak&l). 

Mojarraa 

Manobon 

Latob 

Garraa JUlamtniotut (Cuvier) . 

Moonfish 

Tabaa 


Malta maculata (Bloch and 




Schneider). 

Mullet 

Banak * 

Balanak. 

Mugllid». 

lATfa-eoalad 

Ugapang 


Mugil 9aigi$n$i» Quoy and 




Gaimard. 

Namiptarid - 

Biaugo 

Kanaai 

NwiipUruM japonieuM 




(Bloch). 

Pomadae)d» apottad 

Ibalay 

Klikiaan 

pomadaMpB hoBla (Bloch). 

Pomfrat, black.. 

Pampano 

Pampano 

Stomateus niger (Bloch). 

Silvery 

Alumbebaraa 


SffomoUut ef Ilf rtua (Bloch.) 

Por*y 

|Bakoko 

Bakoko 

Spurut bBrdu (Forakil). 

IRanuping 


Z^rinaa optrciilari$ (Cuvier 




and Valenciennea). 

Kay 

Pagi 

p«fi.. 

Batoidel. 

Cow*noaed 


Ogaog.., 

Rkinoptgra javanica MOUer 




and Henle. 

Remora 

Kini 

Klni 

EekBnHB noucrolaa (Linn* 




leua). 

SkiUdi. J 

Malaaugui... 

Malaaugui.. 

latiophorida!. 

Sea bam 1 

Katoyot.^ 

Bolgan 

Lain cakariftr (Bloch). 

Sergeant fiah — 

Pandaoan.. 

Ballaokan 

Raekyctninmeanadufn (Unn- 




»ue). 

Slfanid 

Balawla.,, 

Toroa 

Teuthids. 

Shark 

Fating 

Fating., 

Buaelachil. 

Hammerhead 

Kroion. 

Kroaan 


SUpmouth.. 

Tambong... 

Barorog 

Letognatbldai. 

Spadefiah 

UviB rkt\alsa 

Kikiro 

KiWro 

SeatapkagugarguB (UnniNta). 
Lutjanidai. 

Flame-aolored 

Fargo 

jAgawin.^ 

ITlfigarog 

fultuM (Bloch and 
[ Behneloar). 

Sllver-epottad gray. 

Fargong ilog 

Aliao 

LuijavwM ar o$niimaeukdu§ 




(Forakil). 

Malabar rad 

Folahiiii» 

Maya-maya.. 

UiijanuB malabaricui 




(Schneider). 


SngUih ntBM. Tay»bw Ttgaiog. 


Blool 

(lUKay Gulf). 


Sdantifie nama. 
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Tabus 3.— A Iwt of Bpeeiea eauglU in Ragay Gulf — Continued. 


Sngliib DABit. 

Tayabaa Tagalog. 

Bieol 

(Ragay Gulf). 

Tarpon.^.. 

Biimn-biian. . . . 


ThrMdfiiii 


fSAlmlfigin 

Thertponldt 

Gongong 

iHogao 

fKanigit 

Tuna, l»pge.,_. 

TambakoL. 

(Korong-koroag 

BangkoUi 

Whiting 

Aiohoa 

Oaohoa.... 

PriAtfpomid 


lianambtilao 

Shrimp, 

IftaOBULANflOUa 

CAtctraa 

Balaa (amall) 


< Balay-hangin 

Paaayan... 

Balaian 

Luknn. 

Sui eunumbur-- ... 

Paaayan.. 

OctopuB, Bmali _ _ 

CtOtOB-- . 


Crab-.. 

Kasag... 


Pactin - 

Kapil.... - i 






Sriwtidc nAnM. 


cyprinoidtB 

(BrouasooAt). 

Polynomidc. 

^ThAmponicUB, 

Thunnidft. 

SiUiginldw. 

Pris(ipomcid*$ mierodan 
(StAifidachntr). 


Holothurioidea. 

Octopoda. 

Neptunu$ pthgicu$ (Linn- 
tciui). 

Ptiffin ip. 


FISHING METHODS 

The fishing methods employed in this region range from the 
simple way of catching fish by the use of spears to the more or 
less modern commercial beam trawling. While the spear fish- 
ermen do their fishing by wading or simply diving from dugouts 
that are large enough to accommodate only their own bodies, 
motor boats with spacious holds are used in the trawling opera- 
tions, enabling the outfits to fish for a much longer time and to 
cover a much larger territory, returning to land only when they 
think enough returns will be netted each of the investors in the 
enterprise. 

Japanese beam trawl . — Of utmost commercial importance as 
a fishing appliance around the Gulf is the beam trawl; at the 
time of the survey (1936) there were four motor boats in opera- 
tion, all owned by Japanese and manned by purely Japanese 
crew — Angeles, Rosy, Koshindo Maru, and Ryojuku Maru. 

This fishing appliance and the method of its operation are 
described in an earlier issue of this Journal.^ 

The beam trawlers, which have Old Aloneros as their home 
port, weigh anchor for the fishing ground at 12 a. m., after re- 
ceiving their provisions, fish boxes, trays, and ice for the catch, 

* Philip. Journ. Sci. 48 (1932) 889-410, 
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Upon arrival at the fishing ground, at about 1 p. M., the net 
is shot and dragged until about 6 P. M., when it is hauled in. Af- 
ter the catch is collected and the tom portions of the net are 
repaired, the net is shot for the second time. The second haul- 
ixig is done at about 11 p. h., after which the net is shot for the 
last time during that trip. The last hauling occurs at 5 A. m., 
after which the boats proceed homeward, reaching Old Aloneros 
at about 8 a. m., just in time to either sell the catcii to wholesale 
dealers or to pack it in fish boxes with crushed ice, ready for 
shipment to Manila by the 11 o'clock train. This fishing rou- 
tine is followed usually for seven days in the week, except for 
two or three Japanese holidays. 

The catch is similar to that of the beam trawl in Manila, with 
the difference that the fishes caught are proportionately much 
larger and the volume of the individual hauls is greater. The 
catch of small slipmouths and those of other species are either 
thrown out or collected in bulk for the line fishermen to be used 
as bait. One haul nets about 100 kilograms of this miscellany, 
the proper utilization and conservation of which, when viewed 
on the basis of the aggregate amount collected by the fieet of 
beam trawlers, is a real problem. 

The commercial catches are sorted on board the vessels 
during the actual fishing after each haul and on their home- 
ward trip. The fish trays are larger than those used in Ma- 
nila, measuring 26^ by 15 by 2} inches, and containing 8 kilo- 
grams of fish on the average. 

The following are the local wholesale prices of the major 
catch of the beam trawls: 


Shrimp 
Nemipterids 
Lixard fishes 
Slipmouths 
Miscellaneous 


PcMK per tr>7 ot 
8 kc. 

2.80 to S.00 
0.80 to 1.00 
0.80 to 0.40 
0.80 to 0.40 
1.00 


Largarete . — ^The largarete is really a set gill net made to 
hang from a stationary banca anchored right in the fishing 
ground, the herrings entangling themselves in the meshes from 
both sides as they approach the light or liflhts used to dazzle 
and perhaps also to attract them. Text fig. 1 shows the fishing 
device in operation. 
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The banca used in this method of fishing is an ordinary dug- 
out from 10 to 11 meters long, 1.10 meters wide, and 0.60 me- 
ter deep, or approximately 1.2 gross tons. One side is pro- 
vided with an outrigger, while the other is free, to permit un- 
obstructed manipulation of the net in the actual fishing oper- 
ation. 

Towards the stem is a detachable bamboo mast to which a 
canvas sail is hoisted when the wind is favorable in order to 



Fia« 1. Lirfarete in op«nttion. 


speed up the trip to and from the fishing ground. For shel- 
ter, most of the bancas are provided with a detachable can- 
vas awning. Towards one side, usually the outriggered side, 
is an improvised open-air stove. 

In the actual fishing operation two bamboo poles from 10 
to 16 meters long and with a small pulley at the tip are at- 
tached to both the bow and the stern of the boat; these poles 
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are, however, removed when the flshinsr is over. One to three 
incandescent petroleum lamps (Continental, Petromax, Stand- 
ard, or Coleman) from 800 to 2,000 candle power, are hung from 
wooden stands on the side of the banca. 

A largarete outfit is generally manned by four or five men, 
one being the piloto, or the steersman, and the rest the members 
of the fishing crew. 

The net, which is of No. 40* cotton twine, is a curtainlike 
affair, 1,000 meshes wide and 20 meters deep. The sizes of the 
webs, which differ with the size of the fish sought, are as fol- 
lows: 

SerUU 

number* (lice of web. Fishes caught 

1 No. 27 Tunsoy. 

2 Nos. 26 , 27 Lapad or alobaybay and alafigan, 

3 No. 25 Siliniasi or malapne. 

The bottom and cork lines are selvaged with 6 meshes of 
No. 14 web, while the sides are provided with a 12-mesh strip 
of No. 14 web selvage. The cork line, instead of. carrying 
corks, is equipped with brass rings 2.6 centimeters inside diam- 
eter, attached at intervals of 50 centimeters. To the two ends 
of tWs line are attached two sets of 0.5-centimeter cotton cords — 
the “stretching cords” passed through the pulley and used in 
stretching the net, and the “retrieving cord,” passed through the 
rings so that, upon being pulled in opposite directions, they 
cause the net to collapse after the catch is made (text fig. 2). 
The lead line is provided with 100-gram lead weights strung at 
intervals of 25 centimeters. At the two extreme ends of the lead 
line are attached heavy lead weights to serve as anchors for the 
net. 

The approximate cost of a fishing outfit is as follows : 

Peso*. 


Nets (at least 3 at 50 pesos each) 150 

Banca 100 

Lamps (from 1 to 3 at 30 pesos each) 90 

Total 840 


l%e monthly maintenance, which includes food, drinks, and 
cigarettes for the crew and petroleum and matches for the lamp, 
amounts to 100 pesos. largarete fishermen operate only during 
moonless nights. They leave port at about 4 p. m., reaching the 

' The standards adopted are those of L. K. Aguinaldo as specified in his 
catalog for 1996. 



•e.!i 


Umali: Fishery Indmtriea of Ragay Gvlf 


187 


fishing ground exactly at dusk. The boat is anchored at some 
rich ground around the Gulf. The lamps are lighted and the 
two bamboo poles set in place at the bow and stem of the boat. 
The stretching and the retrieving cords are then attached to the 
net. The stretching cord is pulled through the pulley at the end 
of the bamboo pole, and the net spread like a curtain from the 
side of the boat. 



Fio. 2. Detail of atretchlng and retrieving device of largaxefte. 


After some hours of fishing and as soon as the cork line sags, 
indicating a quantity of herring entwined in the meshes, the net 
is hauled in by letting go the stretching* cord and pulling on the 
retrieving cord from opposite directions, that is, the line attached 
at the bow is pulled towards the stem and vice versa. This ac- 
ti(m collapses the net which, as a whole, with its load of fish, is 
hauled into the boat, where it is hung and the entwined fishes 
picked one by one from its meshes. Once free of fishes, the net 
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is affain spread, and this operation repeated; the same routine 
is followed from dusk to dawn of the next day, the number of 
hauls made depending upon the abundance of fish. 

Often one or more outfits are towed to rich fishing grounds by 
a hired motor boat, and the catch collected from each of them 
the following morning by the same motor boat, so that these 
largarete outfits need not return to their home until the ground 
no longer offers good returns. The catch, consisting mostly of 
herrings, and small amounts of squids, remoras, halfbeaks, mac> 
kerels, and barracudas, is sold to the owners of motor boats who 
are also owners of smoke houses and fish-preservation sheds. In 
fact, the bulk of the catch of the largarete is cured, only a very 
negligible portion of it being consumed in the fresh condition. 

The division of the income from this method of fishing is as 
follows: After all the expenses incidental to fishing operations 
are deducted, the remainder is divided into three parts — one 
part for the lamp, one part for the net, and the third for the 
members of the crew, including the piloto who, however, gets 
an additional bonus from the owner of the outfit. 

Fish corrals. — Of third commercial importance as a fishing 
gear in this region is the age-old fish corral, wherein enormous 
sums of money are invested annually. These corrals vary in 
size from the small and shallow-water fish trap along wading 
depths in beaches and rivers to the large deep-water fish weirs 
wherein nets (siguin) are employed in the collection of the catch. 
In the shallow or small corrals bamboo stakes are used as sup- 
ports, while in the deep-water ones palma brava are employed as 
posts. All the fish corrals are planted or constructed with the 
leaders perpendicular to either of the two coasts — ^the eastern 
or western, the pound or collecting portion of the arrangement 
being in the deeper portion of the gulf. 

Although the catch are of varied species, the most common are 
the anchovies, herrings, mackerels, hardtails, bag eyes, bonitos, 
and tuna. 

As in other fishing grounds of the Philippines, various styles 
of both the shallow and the deep-water fish corrals are in vogue 
in Ragay Gulf, foremost among which are the quina/vite or inang- 
la, the boholano, the pangalato, the natural, and the pahubas. 

The inangla or the quinavite (text fig. 3) is usually planted in 
water from 10 to 22 meters deep, although shallow weirs from 
2.6 to 4 meters deep are also constructed in this style; in the 
latter case a pound or crib is provided for, whence the catch is 
collected by means of a dip net. 
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The following expenses are incurred in the construction of a 
deep-water corral of the inangcla style, as given by Mr. Vicente 


Torres of Guinayafigan, 

Materials and equipment: Pmoi. 

600 Palma brava (bahS) at 60 centavos each BOO 

2,000 Bamboos (bold or boho) at 20 pesos per 1,000 40 

20,000 Rattan at 3 pesos per 1,000 60 

200 Bamboos for raft (balsa) and bridge (vela) of the 

tawanik variety at 12 pesos per 100 24 

1 Cotton net (siguin) 300 

1 Banca 260 

Construction : 

Cost of splitting 2,000 bold at 20 pesos per 1,000 40 

Cost of weaving the mattings: 

Body of 14 pieces (bantasan)* at 6»80 pesos each 81 

Leader of 20 pieces (bantasan) at 5.80 pesos each 116 

Labor (by contract) : 

First maestro 60 

Second maestro 50 

Seven men at 16 pesos each 106 


Grand total 1,426 

^ 1 mettrt. 
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Tlie monthlsr maintenance includes the payment of one enear- 
gado at 26 pesos and five men as laborers with food at 16 pesos 
each per month. 

The expenses incurred in the construction of a shallow-water 
fish corrid of this style are as follows: 

PfltOt. 


800 Bamboo poles at 6 pesos per 100 48 

2»000 Rattan at 80 centavos per 100 6 

200 Banata of the spiny variety of bamboo at 40 pesos 

per 100 80 

1 Net 40 

Labor 200 

Grand total 874 


Grand total 874 



Fra. 4. BohoUuo Ash ooiraL 

The ground plan of the Boholano style is shown in text fig. 4. 
This shallow-water corral is built at a depth of from 2 to 4 
meters, employing bold, Unikm, or wire netting as mattings. 
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This trap necessitates the investment of from 100 to 200 pesos. 
The net or siguin is used in the pound only. 

Text fig. 6 shows the pangalato style, another shallow>water 
corral, which requires the investment of from 160 to 800 pesos. 

Text figs. 6 and 7 are the ground plans of the natural or or- 
dinary corral and the pahubas, respectively, both shallow-water 
corrals. In the latter style the mattings or a portion of the mat- 
tings of the wings are generally lowered during high tide in or- 




der to permit the entrance of fish, and again made fast to the 
stakes in upright position at the slack of the tide to prevent 
the escape of the impounded fishes. 

Sibid-sibid . — The sibid-sibid is a troll line consisting of a 
stout line provided with a hook at one end baited with fresh 
sardines, shrimps, squids, or white chicken feathers tied around 
a small bamboo ring. Fishing is done in a fast sailing banca 
or dugout of the outrigger type. As the line is dragged along 
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the water from the stem of the boat, the feathers revolve con- 
tinuously and are supposed to attract the fish. Often these 
sibid-sibid fishermen are just ordinary hand-line fishermen with 
the lines no longer dragged but simply baited and allowed to 
hang from the banca, which drifts with the current and the 
tide. Light is usually employed in this mode of fishing. 

The catch consists of the large game fishes, such as Spanish 
mackerel, tuna, snapper, grunts, barracudas, whitings, nemip- 
terids, pristipomoids, and sergeant fishes. 

Kvi)kuh , — ^The kubkvb is a purse seine popularly used in the 
catching of pelagic species that run in schools ; such as the her- 
rings and the mackerels. An outfit is composed of a banca 
or dugout and a purse seine or net. The banca is similar in 



construction to that used in largarete fishing, with the differ- 
ence that in the former it is large, and both the bow and the 
stern are provided with a groove for the pursing of the line 
during the pursing operation. This outfit requires from eight to 
eleven men to operate. 

The net is composed of from five to seven pieces, one piece 
being 2,000 meshes wide and from 16 to 80 meters deep when 
hung. This seine is built like a shallow curtain without any 
bag at the middle. Its upper portion is buoyed up with nu- 
merous wooden floats (No. lA) strung 30 centimeters apart on 
a strong rope, the float line, to keep the seine floating on the 
surface of the water. The lower e^e is weighted with No. 2 
lead weights strung along a light rope at intervals of 80 cen- 
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timeters. The lead line must be ten per cent shorter than the 
float line to allow the net to be pursed quickly and the bottom 
strips of the net to bag. Uniformly distributed along the en- 
tire length of the lead line and attached by short ropes are a 
great number of No. 4 brass rings. Through these rings runs 
the purse line of abaca, about 1 centimeter in diameter, by 
means of which the net is pursed from the bottom. 



Flo. 6. Kubkob ill operation. 


The main body of the net is of No. 14 (herring) and No. 
10 (mackerel) cotton netting. The bunt or landing bag is of 
No. 8 (herring) and No. 23 (mackerel) web. The net is sel- 
vaged with a 60-centimeter strip of No. 23 (herring) and No. 
80 (mackerel) web towards both the float and the lead lines. 

Fishing with this gear (text flg. 8) is also done at night, and 
the catch delivered in the morning. When a school of ^ is 


194 The PkiUppine Jmrnal of Science iwt 

sighted, the net is paid out by setting a lighted buoy and en> 
tirely encircling the school with the net. The banca is then 
brought alongside and the pursing lines pulled by hand in op- 
posite directions from both the stem and the bow. The catch 
is then concentrated in the bunt, whence the fish are brailed 
out by means of dip nets. 

The kubkub catches herrings, mackerels, hardtails, and bo- 
nitos, all pelagic species that run in schools at certain times of 
the year. 

The banca and the net require an investment of from 1,000 to 
3,000 pesos. 

Sapiao or cabiao. — This round haul seine is made of cotton 
twine, and is used also in pelagic fishing with the aid of light. 
The schools of such species as the anchovies, herrings, and 
mackerels are first attracted by powerful lights and then sur- 
rounded by the net concentrating the catch in the landing bag, 
whence they are brailed out by means of dip nets. This method 
of fishing is described in detail in an earlier paper published 
in this Journal.* 

Other gear of less commercial importance and popularly used 
in other parts of the Philippines in the same manner as they are 
employed in Ragay Gulf, and which require no further illucida- 
tion, are the boho (fish trap) ; quitang (trawl line) ; aakag, kolo- 
kotok, salambao (huge dip nets) ; parde (gill net) , and pukot or 
ehinchorro and salap (drag seines). 

nSH PRESERVATION 

Rapid and adequate transportation coupled with ready facili- 
ties for icing tend to make possible the marketing of the bulk 
of the catch in a fresh condition in big centers, such as Naga, 
Lucena, and Manila, and consequently a very limited part of the 
hauls is converted into the preserved product for sale. Only 
the pelagic fishes caught seasonally in great quantities, such as 
the herrings, sardines, and mackerels, pass through the salt- 
ing and smoking sheds. A limited quantity of the beam-trawl 
catches is also salted and dried. Thus three methods of preser- 
vation are commonly observed here— refrigeration, dry salting, 
and smoking. 

Refrigeration. — Refrigeration is only a temporary method of 
preservation, serving to check the process of putrafaction by 


•PhiUp. Joum. Sd. 84 (1934) 872-877. 
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lowering the temperature by means of ice, and thus to prevent 
the action of bacteria on the flesh of the Ashes. This method 
is never resorted to by the fishermen that use small bancas, 
but is rather confined to those employing motor boats in their 
business. 

Ice is supplied by the San Miguel Brewery of Manila in spe- 
cial cars of the Mania Railroad Company, by The Calauag Ice 
Plant, and by the Camarines Sur Industry Company at Maga- 
rao, Camarines Sur Province. 

The beam trawls take ice blocks to the fishing ground, and the 
catch is iced on board the vessel in fish trays after every haul. 
Upon arrival at the home port the catch is transferred to fish 
boxes preparatory for shipment to Manila. In these boxes a 
layer of crushed ice alternates with a layer of fish. This method 
is what is known as direct icing. 

In Pasacao the catch of the sibid-sibid fishermen of Burias Is- 
land is collected by a motor boat. It consists of the large-sized 
species commonly seen in the fresh-fish markets of Manila. 
Upon arrival at the landing proper, these are temporarily 
placed in a big wooden ice box, whence they are transferred or 
packed in regular fish boxes in which they are shipped to Ma- 
nila by rail at the Pamplona Station of the Bicol line. In Pa- 
sacao direct icing is also employed, a layer of ice alternating 
with a layer of fish. 

Dry salting . — ^The procedure of dry salting followed is the 
same as that practiced in Manila and other fishing centers in 
the Philippines. The catch is washed first in sea water, then in 
fresh water, then immersed in brining tanks (with saturated 
salt solution) for about 4 hours, again washed in fresh water 
to remove excess salt, and dried thoroughly in the sun. The 
product is finally packed in bamboo fish baskets and shipped to 
Manila by rail. 

The following is the cost of producing one canastro containing 
about 8,000 individual dry-salted herrings. 


Bsw fish 

8.00 

Salt 

0.80 

Arranging in fish trays lor drying 

0.80 

Cargador 

0.20 

Total 

8.80 


Smoking . — ^Because of the fact tiiat those engaged in the 
preservation of the catch are mostly immigrants from Manila, 
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the preservation methods, includinff the makiiig of tinapa or 
smoked products, are identical with those used in Manila. 

The herrings, which are the fishes generally smoked, are 
first washed in sea water. They are then rinsed in fresh water 
and immersed in brining tanks or vats containing a very con- 
centrated solution of salt, the strength of which is determined 
by touch. Simultaneously one liter of salt is added to one kawa 
of water and brought to a boil; the fiish in the brining tanks 
are arranged in fish trays and thus immersed in the boiling 
salt solution until the eyes bulge out and a portion of the tail 
breaks. The accumulation of fish eyes at the bottom of this 
basin denotes a well-salted product. The fish are then allowed 
to drain, and when cooled are placed in the ovens where they 
are smoked until they turn brown. This operation generally 
requires two refuelings. 

Often the brined herrings are simply cooked and shipped to 
smoke houses in Manila where they undergo final smoking. 

The following items enter into the conversion of 3,000 her- 
rings into the smoked product (tinapa) : 



PtHM. 

Raw fish 

8.00 

Salt 

0.80 

Arranging in trays 

0.80 

Sawdust 

0.20 

Firewood 

0.60 

Cargador 

0.20 

Total 

9.60 


CONCLUSIONS AND RECOMMENDATIONS 

1. The center of the fishing industry in Bagay Gulf for Taya- 
bas Province is Barrio Aloneros, Guinayafi^an, and Pasacao for 
Camarines Sur Province. 

2. The fishing season in the gulf occurs throughout the year, 
the eastern coast being rich and favorable during the northeast 
monsoon and trade winds and the western during the southwest 
monsoon. 

8. While the coasts around Pasacao and Burias Island are 
rich fishing grounds for coral-reef species, the eastern coast and 
the head of the gulf are hiding places of pelagic species, such 
as the herrings and mackerels. Trawling is carried on only 
in the neighborhood of the head of the gulf around the munic- 
ipal jurisdiction of Guinayafig^an. 
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4. From the point of view of proper utilization and conser- 
vation of the fishery of this region, fishing with light and the 
catching of enormous quantities of small fishes are problems 
that need immediate attention. 

5. Dynamite fishing and the catching of fish by the employ- 
ment of poison (bayate) must be strictly dealt with. 

6. A more sanitary supervision over the preparation of tuyd 
and tinapa is essential. The use of a more refined salt that will 
not greatly increase the cost of production is needed. 

7. Aside from the ground species that compose the bulk of 
the beam-trawl catch, herrings (tamban, tunsoy, and laolao), 
mackerels (hasa-hasfi and lumahan), anchovies, hardtails, bag- 
eyes, and bonitos and tunas are the most important species 
caught in the gulf. 

8. More attention and care must be exercised in the hand- 
ling of the catch before they are refrigerated, dried, or smoked, 
so as to maintain as much as possible the original flavor of the 
fresh fish. 




ILLUSTRATIONS 


Pultb 1 

Fia 1. M. S. Koshindo Maru docking at Old Aloneroa to deliver the catch. 

2. Icing and packing beam-trawl catches at Old Aloneros for shipment 
to Manila by rail. 

8. Kubkub catches being landed at CatabafiSan, Camarines Sur Prov- 
ince^ for marketing in the fresh state. 

4. The Manila Railroad terminal at Old Aloneros^ whence catches in 

Ragay Gulf are shipped to Manila. 

5. Large dshes, hauls of aibid-sibid fishermen from Burias^ being 

packed in ice at Pasacao for shipment to Manila via Pamplona. 

6. Two largarete outfits anchored at Manglayd^ GuinayafiSran. 

7. A fieet of largarete outfits being towed to the fishing grounds, 

Plate 2 

Fig. 1. A largarete outfit ready to start for the fishing grounds. 

2. Unloading herring catches of largarete to motor boat at Peris Bay. 

3. Smoking kilns at Mr. Long Hal's shed. 

4. Largarete fieet towed from the fishing ground. 

5. Drying platforms and smoking shed of Mr. Kong Long Hai at Old 

Aloneros, Guinayangan. 

6. Smoke house and drying platforms of Mr. Mariano Santiago at 

Manglayfi, GuinayafiSran. 

Plate 8 

Fig. 1. Sorting fish for salting and drying at Mr. Kong liong Hai's shed at 
Old Aloneros, 

2. Concrete brining tank in Mr. Santiago’s shed at Manglayd^ Guina- 

yanS:an. 

3. Smoking kilns at Mr. Santiago's shed. 

4. Cooking brined herring at Mr. Santiago's shed at Manglayo, Guina- 

yanS:an. 

6. A row of cooking kettles at Mr. Kong Long Hai's shed in Old Alo- 
neros. 

6. Cooking kettles at Mr. Santiago's shed in Mangla3m. 

7. Barrio Manglayo, Guinayafigan, home of largarete fishermen. 

8. A row of smoking sheds and drying platforms at Manglayd, Gui- 

nayafiS^n. 

TEXT FIGURES 

Fig. 1. Largarete in operation. 

2. Detail of stretching and retrieving device of largarete. 

3. Quinavite fish corraL 

4. Boholano fish corral. 

5. Pangalato fish corral. 

6. Natural or ordinario fish corral. 

7. Pahubas. 

8. Kubkub in operation. 
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NOTE ON THE INVERTEBRATE FAUNA OP SAKUL 
ISLAND LAGOON, ZAMBOANGA 

By Josfi S. DoiulNtay 

Of the Fi$h and Game AdminiBtraHon, Bureau of Soienee, MemHa 

Sakul is a small island located southeast of the peninsula of 
Zamboanga, longitude 122° 15' and latitude 6° 55'. The south* 
western two-thirds of the Island is covered with mangrove 
swamps. The northeastern third is hilly, with a plain along 
the coast planted with coconuts. Across the mangrove swamps 
is a narrow canal which is navigable by small motor boats dur- 
ing high tide, and thus serves as a short cut from the eastern 
side of the island to the mainland of Zamboanga. At the southf 
em end of the northeastern third of the island is a small lagoon, 
known among the residents of the place as Moro Inlet, with an 
area of less than two hectares. The lagoon is well protected from 
the open sea by a high sandy coral bar with a narrow passage 
extending into the inward end of the lagoon, which is navig- 
able during high tide. The lagoon serves as anchorage and 
shelter for Moro vintas during bad weather, although the Moros 
living in vintas are usually found in this place even during 
calm days. It is said that at times as many as one hundred of 
these vintas are found in the lagoon. 

The lagoon is almost rectangular, with a slight irregularity 
in its coastline. The coastline is generally sandy, with a snaall 
portion covered by rock boulders. The bottom of the lagoon is 
sandy, with eel grasses, and the banks of the passage are rocky. 
A small very shallow credc empties into this lagoon. On the 
end opposite to that of the narrow passage is a mangrove swamp 
usually exposed at low tide. The deepest part of the gulf at 
low water is only a meter. 

Few fishes, mostly anchovies and fry of other fishes, are found 
in this lagoon. Among the ^1 grasses and along the sandy 
shore are numerous jellyfishes pf the genus C<miopea, synap- 
tids of the species Opheodeeoma apectabUia Fisher var. puerto- 
galersB Domantay, a few e(dfinoids of the species Diadema 
aetoaum (Leske), and asteroids of the species (^eaater nodoaua 

toi 
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(Linnseiis) . Among the rock boulders are synaptids of the spe- 
cies Synapta maeulata (Chamisso and Eysenhardt), echinoids 
{Diadema setosum) , ophiuroids of the species Opkioeoma seolo- 
pendrina (Lamarck), and O. erinaceus MtiUer and Tros^hel, 
holothurians of the species Holothuria ptMa (Selenka), and a 
few sponges of the genera Euspongia and Siphonaehalina. 
The mistaceans are represented by hermit crabs of the genus 
Pagurm and a few ordinary crabs of the genus Neptunus. 
Along the shores are numerous empty shells of razor clams of 
the species Pedalion isognomum Linnseus which may have been 
collected from the sea outside the lagoon. Several species of 
Cyprea and other shells are occasionally found along the shores. 
The predominant forms in the lagoon are Diadema, setosum, 
Synapta maeulata, Opheodesoma apeetabUis var. puerto-galerag, 
and Caasiopea. A more thorough survey of this lagoon may re- 
veal more forms of marine life. Along the eastern shoal of 
Sakul Island are numerous starfishes (Oreaster nodosus) which 
can be collected by the thousands. 



THE LITTORAL ASTEROIDEA OP POET GALERA BAY 
AND ADJACENT WATERS* 

By Jose S. Dokantay and Hmuno A. BoxAS 
Of ttm Fi$h and Oame Adminiitration, Bureau of Seienee, Manila 

SBVSNTBBK KiATSS 

The starfishes collected by the 1912 joint expedition of the 
University of the Philippines and the Bureau of Science from 
Port Galera Bay, Mindoro, and adjacent waters, and deposited 
in the Department of Zofilogy, University of the Philippines, 
formed the nucleus of a starfish collection which was left un- 
touched till 1924. Every summer since 1924 the writers have 
had occasion to collect additional specimens from the same re- 
gion. In the absence of facilities for collecting them, deep-sea 
forms are not available and therefore not included in this work. 
Since new specimens are added to the collection almost every 
year, it is believed that later examples of additional forms may 
be encountered in this region, especially when collecting is done 
throughout the year. 

Not a single specimen from Port Galera Bay was included in 
the collection described by Fisher in 1919. A few from this 
locality were reported, however, by H. L. Clark in 1921. The 
present manuscript, which embodies the result of asteroid studies 
started in 1924, ^ves an idea of the extent of the littoral starfish 
fauna of Port Galera Bay. Fif^ species, belonging to nineteen 
genera and ten families, are briefly described here and illus- 
trated with photographs. Keys to species are provided in the 
case of genera represented by several species. 

UTTCOUL ASTEIROIDEA OF PORT GALERA BAY AND ADJACENT WATERS 

Order Fhanerosonia SUden. 

Family Aatropectinidm Gray. 

1. Aetropeeten polyaeanthvM MQller and Troachel. 

2. Aetropeeten. phragptorue DSderiein. 

Family LuidUdai VerrilL 

8. Luidia maeulata MQller and TroaebeL 

' This work was started while the writers were with the Department at 
ZoUogy, University of the PhiUppiaes. 
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Family Archaaterito Viguier. 

A, Arehaster iypicuB Miller and TroacheL 

5. Arehaeier angulatue Mtiller and Troachd. 

Family Qoniaateridtt Forbea. 

6. HippaHeria phiHppineneia ap. ncnr. 

7. SUUaeter ineei Gray. 

Family Oreaateridm Fiaher. 

8. Oreaeter nodo$u$ (Linnmaa). 

8. OreoBter nodoaua var. hondurm var. nor. 

10. OrBCLBter dlveolaU/s (Perrier). 

11. OreoBter doederleini Goto. 

Family Pentacerotidm Gray. 

12. PentaoeropetB tylodenna Fiaher. 

18. PentaceropBiB tyloderma var. mindorenBiB yar. noy. 
14. PentaoeropBiB obtmatuB (Bory da Saint Vincent). 

16. CuMta novBs^gumem MdUer and Troachel. 

16. CuMta novm^guinem yar. grex Goto. 

17. CuMia novm^guinem var. p/Uata Goto. 

18. CuMta novs^gumBSB var. typiea Goto. 

19. CuMta n^vB^gumBM var. oeuttBpinoBa Goto. 

20. HdlityU regulariB Fiaher. 

21. ChorioBter granulatuB Lntken. 

Family Gymnaateriidm Perrier. 

22. GymnoBteria earinifBra (Lamarck). 

Family Linckiidm Perrier. 

23. Fraima indiea Penrier. 

24. Fromia paoifica Clark. 

25. Fromia elegana Clark. 

26. Fromia cwaticha Fiaher. 

27. Fromia japondea Perrier. 

28. LotoBter BpedoBUB von Martens. 

29* lAnokia Imvigata (Linnania). 

30. lAnchia Imvigata var. hondurm var. nov. 

81. Linckia multifora (Lamarck). 

82. Linckia guUdingii Gray. 

88. OphidioBter granifer Lntken. 

84. OphidioBter equomeuB Fiaher. 

86. Nardoa variolatue (Lamarck). 

36. Nardoa BquamulcBa Koehler. 

87. Nardoa novta^^edmim (Perrier). 

88. Nardoa mollie de Loriol. 

89. Nardoa Umonniori Koehler. 

40. Nardoa paudforie (von Martena). 

41. Nardoa tubereulata (MOller and Troschd). 

42. Nardoa frkmti Koehler. 

Order Spinuloaa Perrier. 

Family Aateriinidm Gray. 

48. Aeterina (PaUrieUa) exigua (Lamarck). 

44. Aeterino eoronata euercBB Fiaher. 

46. Aeterina eoronata puerta-galerm snbap. nov. 
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FMttily VerrilL 

Sttbfusiljr AcantharteriiuB Sladen. 

46. Aetmtka$ter planei (LiniMU*). 

47. Aoantha»t 0 r mawitUntia de Loti<d. 

Svb&inily Behinasteriiue Visuiar. 

48. Eehimuter eaUotua von MMmzeller. 

49. BoMnaaUr hutowieua <6ray). 

60. Eehhutater ptirfntrmu Savigny. 

Kay to tho famUieo of littoral Aotoroidea of Port Oalora Bay. 

Marginal plates ustially large and eonspicuotis; abactinal skeleton of 
paxilliform plates, or flat, tessellate plates which are smooth or 
with granules or spines, and either naked or cofvered with a tiiick 
memlnrane. Pedieellariie never pedunculate foreipiform, but spini- 
form, pectinate, valvate, or excavate. Papula restrict^ to abao> 
tinal area (except In some Linckiida and Asterepida) circumscribed 

by the marginal plates (Order Phanzrozonu). 

h \ Tube feet pointed, without a well-developed flat sucking disc, some* 
times with a small pointed knob at tip. 
o^ Superomarginal plates never obsolete, though at times small; 

not replaced by paxilla; papula simple.... AgnmPWrnNUMB. 
0 *. Superomarginal plates aborted and replaced by paxilla; in- 

feromarginals broad; papula compound LxnniiSJB. 

6*. Tube feet with well-developed and prominent sucking discs. 

0 *. Abactinal plates paxilliform or tabulate; marginal plates op- 
posite, not conspicuously spiny; papula not conflned to base 
of ray and adjacent portion of disc and never localised in 
special papular organs. 

d\ Abactinal plates arranged in oblique rows on either side 
of a conspicuous medioradial series and with special 
internal imbricating ridges; aetinal intermediate plates 
obsolete or very few, gonads extending far along rays. 

ABCHAsnaoDX. 

d\ Abactinal plates not arranged in definite oblique series, 
no internal imbricating ridges; aetinal interradial 
areas large, with numerous plates; gonads interradiaL 

(xONIASTBRIIUB. 

c*. Abactinal plates neither tabulate nor paxilliform, but flat, 
convex, spinous, tubercular, granular or smooth; sometimes 
overlaid by a thin or thick, smooth or granulous skin; mar- 
ginal plates with or without robust spines or tubercles. 
d\ Disc large; aetinal interradial areas extensive; no j^pnliB 
on aetinal surface. 

s*. Marginal plates large, but as a rule inconspicuous, 
being more or leas Mdden by granulous skin; abae- 
tinal skeletal stellate-reticulate plates, always 
granulous; papute numerous, and in definite areas. 
Abactinal plates usually with large conical tuber- 
cles or spines; disc usually high..OBBABnxnuB. 
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f\ Kesembling OmsteridiB but without conicml tu** 
bercles or Bpines; disc usumlly uot high. 

PENTACBROnOiB. 

e\ Marginal plates small, more or less imbricated. 
Abactinal skeleton tessellate; plates often irreg* 
ttlar and only partially contingent, the whole cov* 
ered with a thick, leathery skin; abactinal skele- 
ton tessellate or reticulate GYMNAsnstUDJB. 

d\ Disc small, usually with very small actinal interradial 
areas, if large, with papulss on actinal surface. Mar- 
ginals small; abactinal skeleton tessellate, arranged 
irregularly or more or less in regular longitudinal se- 
ries. Superambulacral plates usually present Pedicel- 
laris, when present, excavate. Rays usually slender, 

long, and subeylindrical... LiNCKiiDiE. 

a\ Marginal plates not usually conspicuously large; abactinal skeleton not 
composed of true paxilliform plates, nor in the form of a tessellated 
pavement, but usually more or less reticulate or imbricate. Pa- 
pule frequently but not invariably also intermarginal and actinal. 
Some form of abactinal spinulation always present. 

(Order Spinuwsa). 

b\ Abactinal skeleton formed of closely imbricating plates bearing a 
tuft or fan of spinelets. Marginal plates minute. Pedicella- 
risB very rare and never pedunculate or excavate. Papulw dis- 
tributed throughout the abactinal area. Abactinal plates thick, 
crescentiform, devoid of internal processes ASTBRiKiOiB. 

Abactinal skeleton formed of plates disposed in longitudinal and 
transverse series, or in an irregular network, bearing spinelets; 
spinelets not disposed in a tuft or fan. Spinelets small, pointed, 
naked, or covered with a thin skin containing calcareous gra- 
nulations Echinabtbrxdjb. 

Order PHANEROZONIA Sladen 

Marginal plates large and highly developed in the adult Su** 
peromarginals and inferomarginals contingent, with their axes 
usually in parallel planes. Fapuhe restricted to abactinal area, 
circumscribed by superomarginals. Ambulacra! plates well 
spaced, usually broad. Actinostomial ring with adambulacral 
plates prominent. Pedicellariae valvate, foraminate, or exca- 
vate. 

Family ASTROPECTINIDiE Gray 

With large marginal plates bearing spines or spiniform pa- 
pules. Abactinal skeleton with true columnar paxillse. Acti- 
nal interradial areas small, intermediate plates when present 
spinous. Adambulacral plates present. Pedicellariae rarely 
present 
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Geau ASTROPECTEN Gray (1840) 

ABTBOPBCTBN POLTACANTBUB HBUtr uB TmeMI. Plato 1. Ifa. 1 to 4| Plato A 
flfE. 7 and S. 

A$tropeetm polyaeanthua UtiixiEB and Tbobcbel (1842); IPwanm 
(1876) ; Slaosn (1879. 1889) ; BlitX. (18846) ; DB Lokol (1886) ; 
DOderibin (1888, 1917) ; Fabquhab (1898) ; Fishbb (1906, 1919) ; 
Goto (1914) ; CtAiuc (1928) ; Mwtbnsbn (1988, 1984). 

AHropeoten kyslrix MOUJat and Tbobchel (1842). 

Aftropec^fn armatiu MOlub and Troscbxi. (1842). 

Attropecten vappa MClueb and Tbobcbbl (1842). 

Aetroptcten edwardti Verriu, (1867). 

Rather rare and found on sandy-rocky bottom along Gabino 
and Boaya points. A beautiful starfish, greenish gray on abo- 
ral and pinkish red on oral side, especially along ambulacral 
grooves. 

Superomarginal spines upright and prominent, proximally 
equalling height of plate; second superomarginal without spine; 
inferomarginals with 3 to 4 large bristling spines, with 28 to 30 
superomarginal plates. R, 100 millimeters, r, 18; RB=6.6r. 
University of the Philippines, E-684, E-700, E-764, E-801. 

ASTKOPBCTBN PBRAGHORVS DBtorlato. Plato 1. Bgt. I asB *t Plato A U- U. 

Aatropcoten phragmorua DOdesucin (1917); FiSBBR (1919). 

Aatropeeten acanthifer phragmorua FiSBEB (1918). 

Color pattern varying slightly. Anal region pinkish orange, 
surrounded by a circular area (pentagonal in some specimens) 
of purple, speckled with purplish violet; blotches of similar 
color on proximal third of ray, homogeneous yellowish brown 
on middle third, more or less homogeneous purple on distal third 
of ray. Oral side, except proximal two-thirds of tube feet and 
distal tip, reddish orange. 

Superomarginal plates 25, bearing pinkish brown spines, about 
li as high as plates. Second and third plates devoid of spines. 
InferomarginaJs same in number as superomarginals, with 3 
lateral spines of different sizes, the uppermost largest. Furrow 
spines 3 or 4. R, 60 millimeters; r, 12; R — 6r. Three speci- 
mens collected from sandy-grassy region of Hondura shoal. 
University of the Philippines E-1005, E-1028, E-1029. 

Family LUIDUDJE VerriU 

Superambulacral plates usually present. Inferomarginal 
plates separated from adambulacral plates by a small inter- 
mediate plate throughout ray. Marginal and adambulacral 
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plates corresponding in length and number. Fasciolar grooves 
between marginal plates usually well developed; paxille typi- 
cal. Superomarginal plates aborted, represented by a series of 
paxills. 

Oeavs LUIDU FmrbM asSS) 

LUIDUL UACttULTA IMUn aad TimcImI. Flato 4. •>. It. 

Lwidia nmeulata MDzxeb «nd Tboschkl (1842) ; PBRSmB (1876) ; Dd- 
imtiom (1888); Koehus (1895, 1910); CXJXS. (1916, 1921); 
FiSflXB (1919); MortbnSBN (1934). 

The only specimen collected has eight arms banded dark gray 
and white. Diameter of disc 20 millimeters, diameter of arm 
80. R, 90 millimeters; r, 12; R = 7.5r. Exact locality not 
recorded. University of the Philippines E-787. 

FarnHy ARCHASTERIDJE Viguier 

Thick and massive marginal plates bearing spines or spini- 
form papillae. Abactinal skeleton with simple spiniform spic- 
ules, with pseudopaxillse, or with true paxillee. Actinal interrs- 
dial areas with compressed plates. Pedicellarise often present. 
No superambulacral plates. 

Geaiw ASCHASTER M8Ucr and XroMtel (1849) 

ABCHASTBB TTPICCS Htlln ud Ti«w«h*L Fisto t. «••. 14 to It. 

Arekaiier typiem MOixeb and Tkoschh. (1840); FISHER (1919). 

Autropeetm eteliaris Gsav (1840). 

Arohofttr nicobarimu MoBltis (1859). 

Most common and most numerous starfish found along sandy- 
muddy shore of Varadero Bay, Small Balatero Cove, and ad- 
jacent waters. During low tide many individuals are exposed 
and seen one over the other, apparently in the act of amplexus. 
General ground color of abactinal side ranging from grayish 
brown to dark gray or ash gray mottle with irregular darker 
areas of no uniform pattern. Irregular alternation of lighter 
and darker areas along superomarginal plates. Oral surface 
white, except tube feet, which are greenish white. In some spec- 
imens a few inferomarginal plates slightly darker. Individuals 
with four, six, and sevmi arms occasionally found. Some speci- 
mens with a few stout spines at upper median edge of supero- 
marginal plates, one spine to a plate. Superomarginal plates 
SO to 46. 

Inferomarginal plates provided with a single prominent lat- 
eral flattened spine. Measurement of largest specimen: R, 
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76 millimeters; r, 15. Average R, 60 millimeters; r, 12; Rs 
5r. Paxillss of median radial row distinct with 7 to 12 spine- 
lets, lateral ones with 4 to 5. Lateral paxillse arranged in dis- 
tinct rows with their spinelets projecting. University of the 
Philippines E-616, E-617, E.749, E-786, E-818. 

ABCBASTEB AN6ULATU8 Miller end Tmeehet. 

Archaster angulatus MtitLER and Troschbl (1842) ; DB LOUOI. (1886) ; 

Fisher (1919). 

A rare species, occasionally seen together with A. typieua, 
from which it can be told by the presence of 2 or 8 enlarged 
squamiform spinelets at outer end of inferomarginal plates. 
Rays narrower and more slender than in A. typieua; supero- 
marginals encroaching conspicuously upon abactinal area. 

No signs of superomarginal spines; median radial row of 
paxilte very regular, spinelets 12 to 14, more centrally situated 
paxillse with 6 to 8. much crowded spinelets obscuring distinct 
arrangement of paxillse in rows. University of the Philippines 
E-887. 

Family GONIASTERIDiE Forbes 

Marginal plates thick and massive, disc large, primary apical 
plates usually conspicuous, abactinal and suitinal interme^te 
plates tessellate ; abactinal plates polygonal, circular, or stellate, 
sometimes united by internal radiating ossicles, or forming a 
close mesh with numerous secondary intermediate plates ; plates 
bearing a central tabulum, paxillifoim in structure, or flat, naked, 
or covered with granules, or bearing an enlarged spine. Papulse 
usually conflned to radial areas. Plates obscured by a tough 
skin of varying thickness, which is superflcially smooth, or 
covered with granules or with granules and pedicellaris. Tube 
feet with large sucking discs. Superambulacral ossicles present, 
rudimentary, or absent. Pedicellaris foraminate, excavate, or 
bivalved. 

Genus HIPPASTERIA Gray (1866) 

HVPABTBEIA PBtLIPPlNENSlS up. nov. Plat* 4, fltik 21 and 22. 

A small species, only two examples so far collected from among 
rocks near Gabino point, Varadero Bay. One specimen has the 
abactinal side a combination of dirty green on disc and rays and 
yellowish brown on interbrachial regions. Oral side yellowish 
brown speckled with light green. The other specimen pinkish 
red on centrodorsal region around anal opening and along rays, 
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•nd dark green on interbrachlal region and surrounding cir- 
cular pinkish red around anal opening. On oral side pinkish 
red confined to rays and dark green to interambulacral and 
centro-oral disc, giving a flowerlike appearance with five petals. 
After preservation and drying one specimen turned reddish 
brown, the green practically all disappearing. 

Body fiat and slightly pentaradiate, with marginal border of 
disc almost straight and arms triangular. Oral surface as a 
whole nearly fiat. Abactinal plates circular and markedly sep- 
arated by narrow poriferous areas. Plates covered with nu- 
merous fine granules. Centrodorsal plates surrounding the 6 or 
7 anal plates each with one large conspicuous rounded granule. 
Some plates of disc and those bordering superomarginal plates 
with similar large granules besides the finer ones. Each supero- 
marginal with 2 to 6 similar granules. Abactinal plates of in- 
terbrachial region as well as those along superomarginals with 1 
or mere valvate pedicellariae ; a few specimens with 2 and some 
with none. Supero- and inferomarginals devoid of pedicellariae. 
Superomarginals very large, corresponding in level with infero- 
marginals, which they closely resemble. 

Actinal plates well marked and not separated by a poriferous 
region, with more or less of a pavement arrangement, each pave- 
ment composed of hexagonal tiles covered by numerous fine gra- 
nules with 1 or 2 valvate pedicellariae. Adambulacral spines in 
two series with 6 furrow spines. Mouth plates somewhat large 
but not very conspicuous. Each plate has the form of a scalene 
triangle with 18 furrow spines. At outer angle next to angular 
furrow spines 4 conical spines arranged in series. Next to this 
series another one with 10 granular spines. Rest of mouth plates 
covered with granules. R, 18 millimeters ; r, 11; R = 1.6Sr. 

Type specimen (University of the Philippines, E-963) dep- 
osited in the Philippine National Museum, Bureau of Science. 

Genns STELLASTER Gray, 1847 

STBLLABTER INCEI CHAT. Plato S. »g. 3«. 

Stellaeter inoei Gray (1847) ; Sladen (1889) ; DOOEBIEIN (1896) ; 

Kobhier (1910); Brown (1910); Simpson and Brown (1910); H. 

L. Clark (1916, 1921). 

Stellaeter belcheri Gray (1847) ; Siaden (1689). 

Stellaeter gracilie Mobius (1859). 

Apparently rare. Specimens in collection collected by mem- 
bers of first expedition in 1912 from Puerto Galera Bay. Not a 
single specimen has been encountered by the writers since then. 
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Our specimens agree in all respects with the description and il- 
lustration of Fisher (1919). University of the Philippines E- 
788. 

Family OREASTERIDiE Fisher 

Tergal ossicles always reticulated with more or less extensive 
pore areas. Interambulacral plates never intercalated, the in- 
vesting granules not projecting from their side so as to sep- 
arate ossicles from one another, nor limited to base, but always 
passing some way up the sides of spines or tubercles, when such 
are developed. 

Genus OREASTER MUller and Trosehel (1842) 

OREASTCR NODOSirS (Llnnani). Plate S, tg. 2«: Plate 15, fls. »0. 

Asteriaa nodoaa Linnjeos (1758). 

PentaeeroB turritm PsauiiER (1876). 

Oreaater nodoaua Beli, (1884o) ; Clark (1908, 1921) ; Fisher (1919). 

Abactinal surface varying between dirty green, greenish 
brown, brownish orange, orange, brownish red, and reddish 
orange. In some specimens interbrachial region lighter, usual- 
ly brownish or grayish. Tubercles varying from dark green 
to greenish violet. In some specimens distal third of ray 
greenish violet. Oral side diverse in color like aboral side. In- 
feromarginal plates with small actinal plates of various shades 
of green. 

Dorsal simple or branched tubercles on disc 5; those of ray 
varying in number as well as in form with size and age. Two 
abnormal specimens with 4 rays only, one having 3 dorsal tu- 
bercles with a sign of injury on the bivium where the madre- 
porite is located, hence no madreporite visible. 

Most specimens were taken from Hondura muddy-grassy shoal 
of Varadero Bay, from wide shallow grassy shoal of Calapan 
near the wharf, and from the sandy-muddy grassy shoal of Carot, 
Lingayen Gulf. They are apparently inhabitants of sandy-mud- 
dy-grassy shoals and not of coral reefs. University of the 
Philippines £-732, E-733, E-752, E-837, E-838, E-844, E-886. 

OBBASTEB KODOBUS Tsr. HONDUILB var. nor. Plata 14, £g. S2. 

Aboral side together with base of tubercles generally green. 
Some abactinal and superomarginal plates grayish brown with 
tips of tubercles light orange. Dorsal tubercles 4, with 8 or 9 
carinal tubercles. Proximal first tubercles with a lateral tu- 
bercle on each side. In interbrachial arch above superomargin- 
als 1 to 4 small tubercles; along sides of ray above superomar- 
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ginalfl 2 to 5 small tubercles; distal superomarginals well 
developed and conspicuous, with 1 to 2 low tubercles; all tuber- 
cles capped with big conspicuous teatlike granules surrounded 
by smaller ones. Abactinal plates and poriferous areas (pa- 
pulse) arranged in longitudinal series on each ray, 7 rows of 
plates and 8 rows of papulse ; abactinal plates on disc irregular, 
and papular areas conspicuously bigger than plates. Supero- 
and inferomarginal plates 18 ; series of adambulacral armatures 
2, and furrow spines 6. Valvate sessile pedicellarise one on each 
of smaller plates without tubercles ; madreporite elongated. Col- 
lected from Hondura grassy shoal, Varadero Bay. 

The type specimen (University of the Philippines E-1044) is 
deposited in the Philippine National Museum, Bureau of Science. 

OBBASTER ALVEOLATUS <P«tUr). PUto «, tgt. 31 and 32. 

Peniaoeroa alveolatua PiatRiER (1875); Koehler (1910). 

Oreaater alveolatua Bell (1884a); Fisher (1919). 

Habitat similar to that of 0. nodosm, from which this species 
differs in the presence of prominent distal superomarginal and 
inferomarginal spines and of very prominent abactinal spines 
which are conical, heavy, and granular with a prominent bare 
conical sharp tip arranged radially, interradially, and usually 
within the apical area. Specimens obtained from shallow grassy 
shoal of Calapan, a few small ones from Hondura shoal, Vara- 
dero Bay. University of the Philippines E-603, E-734, E-769, 
E-761. 

OBEASTEB OflBDERLEINI Goto. PUto U, ««. 83. 

Oreaater doederleini Goto (1914). 

The unique specimen was collected several years ago from the 
neighborhood of Port Galera Bay. Exact location not recorded. 
Body depressed, slightly concave below and convex above. 
Arm tips upturned. Interbrachial arcs entirely open. Supero- 
marginal plates 21. Inferomarginals confined to actinal side 
and larger than superomarginals. Abactinal plates arranged 
in rows parallel with lateral borders of body. Distinct carinal 
series of plates in each arm raised into tubercles bearing a teat- 
like spine at tip. Madreporite pear-shaped, comparatively large 
but not very conspicuous, with very fine convoluted furrows on 
the surface and located well out of central pentagon formed by 
apical tubercles. R, 160 millimeters; r, 65. University of the 
Philippines E-867 (K-300). 
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Family PENTACEROTIDiE Gray 

With unequally developed margrinal plates, the superior series 
frequently masked or hidden in membrane. Abactinal skeleton 
reticulate. Plates with large isolated tubercles or spinelets, or 
granulose, or covered with membrane. Actinal interradial areas 
with large pavementlike plates, which bear granules of unequal 
size. 

Genoa PENTACEROPSIS Bladen (1889) 

PBNTACER0P818 TYLODEBMA Fidm. Plsfa 5, Sn. » ud 26; Phto M, Bfi- T> md 

W. 

Pentaeeropiia tyloderma FiSHiat (1913, 1919). 

Philippine specimens collected from wide shallow grassy flat of 
Hondura, Varadero Bay, and of Calapan, Mindoro. Abactinal 
surface with general ground color of grayish brown confined 
to the granular plates, tip of rays blackish brown. Like in 
Oreaster, the color varies in different specimens. Actinal side 
light orange with adambulacrai and ambulacral spines yellowish. 
Habitat the same as that of 0. nodosiis and 0. alveolatus. 

Series of subambulacral spines 1 ; no inferomarginal tubercles, 
except on the first few plates ; distal superomarginals less prom- 
inent, without smooth tubercles; papular granules very much 
smaller than those of convex plates. Disc inflated, rays convex, 
much lower than disc; interbrachial arcs well rounded; rays 
broad, tapering toward rounded end. One series of subambu- 
lacral spines with 8 furrow spinelets, large triangular supero- 
marginal plates, and apical tubercles; convex abactinal plates 
large and not very close together, medioradial series distinct and 
proximal plate large and conical. Average measurement: R, 70 
millimeters ; r, 36 ; R — 2r. University of the Philippines E-606, 
E-699, E-788, E-836, E-960, E-1033. 

PBNTACEBOPBIS TYLODBBMA var. HIND0BBN8IS rar. nov. Plata 6. Sg. IT. 

Collected from Hondura, Varadero Bay. Aboral disc and 
rays light green and purplish, the former confined to poriferous 
area and the latter to plates. Oral side light orange. Ten dor- 
soradial plates of disc with medium-sized tubercles, the rest to- 
gether with those of rays, same as typical species. Tips of rays 
more pointed. 

Supero- and inferomarginal plates 12; two proximal and three 
distal inferomarginals with medium-sized tubercles; series of 
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sdambulacral armatures Z, furrow spines 6 to 6. R, 35 milli- 
meters ; r, 20 ; R = 1.76r. 

Type specimen (University of the Philippines E-1034) depos- 
ited in the National Museum, Bureau of Science. 

PENTACBROPSIS OBTUSATU8 (Borr da Saint VInemt). 

ABteriaa obtuaatua Bory de Saint Vincent (1827). 

Ornaater obtuaattia Miller and Troschel (1842). 

Pentaceroa obtuaatus Pebrier (1875). 

Pentaceropaia obtuaatvs Slaoen (1889). 

Collected from Hondura, Varadero Bay. Aboral disc dark 
^een, the rest, together with rays, middle superomarginals, and 
tip of rays gray, speckled with darker gray or grayish black in 
some carinal plates. Oral side yellow or light orange. 

Aboral plates covered with granules, some of these with teat- 
like granules at center and arranged in radial .series, five rows 
from interbrachial to proximal half of ray and three rows from 
middle to tip of ray. Papula; likewise arranged in series, each 
with 2 or 3 pores. Series of adambulacral armature 2, furrow 
spines 5, the 2 lateral spines very short. Distal superomarginals 
and inferomarginals conspicuous, the latter bearing tubercles. 
University of the Philippines E-1036. 

Genus CULCITA ARUssis (18S5) 

Body pentagonal or roundi.sh. Poriferous areas separate or 
more or less continuous, a marginal zone of variable width free 
from papulse. Nonporiferous areas sometimes forming patches 
of variable sizes in midst of poriferous areas, sometimes with 
spines or tubercles as far as ventral margin of body. Ventral 
surface finely granulated and with coarse pearl-shaped, flattened 
or rod-shaped granules. Inner adambulacral spines usually 5, 
at most 7. 

Key to the varietiea of Culcita novas-guinem in Port Galera Bay. 

a*. Poriferous areas small. 

6 *. Poriferous areas with spines. 

o'. Dorsal tubercles all spiniform. Spines of poriferous areas 
mostly smaller than those of nonporiferous area; coarse 
granules of ventral side sometimes separated into groups 

by intervening fine granulation C. novm-gumeas. 

e\ Poriferous areas round and covered with small spines entirely 
separated from one another by a continuous network of wide 
nonporiferous areas free from spines; coarse {nrnnulation of 
ventral side very weakly developed. 

C. novaa-gtUnem var. grex. 

b*. Poriferous areas free from spines, small, roundish, separated by 
well-developed network of nonporiferous area. 

C. novm-gwinaaa var. plma. 
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0 *. Poriferous aroas large, prominent. 

b\ Poriferous areas 3- to 6 -Bided, separated by rows of large spines 

and large nonporiferous patches C. novm^guinesB vat. typiea. 

b Poriferous areas continuous, with only small nonporiferous patches 
between; dorsal side uniformly covered with numerous coarse 
spines C. Tutvm-guinete var. acutiapinota. 

CULCITA N0VAS-GUIME;B MSlIcr and Troaehal. PUto 16, Ssa. S3 aad SI. 

Goniaater aebw Ghay (1840). 

Goniodiaens sebw MDller and Troschbl (1842). 

Culcita novm-guineK MdLtER and Troschel (1842) ; DdnistuaN 
(1896); Goto (1914); Fisher (1919). 

Culcita pulverulenta Perrier (1869). 

The unique specimen was obtained from corals of northwest 
Channel of Port Galera Bay. Poriferous areas with spines 
mostly smaller than those of nonporiferous areas. Coarse gra- 
nules of ventral side segregated into groups by intervening fine 
granulation. Young specimen 85 millimeters in diameter and 
40 thick at the center. R, 60 millimeters; r, 46. University 
of the Philippines E-849. 

CULCITA NOV.4^.GUINE^ rar. GREX Goto. 

Culcita grex MOller and Troschel (1840). 

Culcita nova-guinew var. grex Goto (1914). 

Color ranges from yellow to purplish violet, the former more 
predominant. Two colors intergrade in some poriferous areas. 
Isolated conspicuous white truncated pedicellarise present in 
some papulae, Actinal side generally brownish yellow, lighter 
at center and darker at periphery with coarse granules. Adam- 
bulacral spines and furrow spines range from yellowish brown to 
purplish orange outward to tip of ray. 

Nonporiferous areas of abactinal side continuous, well spaced, 
generally deep green. Poriferous areas circular, discontinuous, 
covered with spines. R, 120 millimeters; r, 110; R = 1.09r; 
diameter, 220; thickness, 65. One specimen (University of the 
Philippines E-926) collected from Northwest Channel among 
coral reefs. 

CULCITA NOVjB^UINEA! var. PLANA Goto. Plato T. An. 36 and 36; Plato 3, 36; 

Plato 16, As. 68. 

Culdta plana Hartlaub (1892). 

Culcita novte-guinem var. plana Goto (1914). 

Culcita novm-guinem plana FiSHER (1919). 

Four specimens collected together with Culcita novie-guinex 
var. typiea from coral reefs of Port Galera Bay. Aboral side a 
combination of deep green, yellow, and purplish violet. 
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Poriferous areas small, roundish, and separated by a wellnde- 
veloped network of nonporiferous areas almost free from spines. 
Papular areas near margin granular and slightly spinous. Non- 
poriferous (interpapular) areas generally deep green, sometimes 
with yellow spots, usually plain and finely granular. Marginal 
region of oral side with color combination similar to that of 
aboral, with larger and distinctly spinous papular areas. Main 
part of oral side yellowish green, speckled with yellow and pur- 
plish granules. Ambulacral, adambulacral, and furrow spines 
reddish orange, darker distally than proximally; tube feet pur- 
plish. Furrow spines 3 to 7, increasing in number proximally. 
Four specimens each 125 millimeters in diameter, 60 thick; 200 in 
diameter, 85 thick; 230 in diameter, 75 thick; and 220 in diam- 
eter, 66 thick, respectively. Last two obtained from first coral- 
reef shoal (first plateau) and from western side of Northwest 
Channel. 

The largest specimen has the following measurements : R, 140 
millimeters; r, 130. University of the Philippines E-848, E-860 
(K-29), E-896, E-926. 

CVLCITA K0VA.6UINEA vw. TYPICA Goto. Plato 15. Bjra. 84 and Sit Plato If, Sia. 
•8 and 87. 

Culcita novB-guinem var. typica Goto (1914). 

The most common variety of C. novsB-guinex, mostly encoun- 
tered in the first coral reef shoal of Port Galera Bay and in 
Nortwest Channel. 

Poriferous areas large and 3- to 6-8ided, merging into one an- 
other, separated at places by rows of large granular spines of 
nonporiferous areas. Spines of nonporiferous areas more prom- 
inent and larger than those of poriferous areas. Tubercles on 
actinal surface crowded and more or less compact at midde of 
interambulacral area. Average, 200 millimeters in diameter 
and 90 thick. University of the Philippines E-739 (K-28), 
E-840, E-841, E-861 (K-31), E-852 (K-S2), E-858, E-864 (K- 
27), E-865 (K-30). 

CCUIITA NOVia«UlNEAI w. ACUTISPINOBA Goto. Plato 7. flgt. 87 and 88| Plato 
8, iffs. Si abS 48} Plato 14, tiff. 74. 

Culcita acustiepinosa Bell (188S). 

Culcita novte-guinem var. a^ti$pino$a (JOTO (1914). 

United papular areas markedly spinous, yellow, deep orange, 
or greenish brown. Yellow confined mostly to ^stal sides of 
indistinct ray, although sparsely visible on disc. Finely gran- 
ular interpapular areas dark green. Oral side greenish yellow, 
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speckled with green and brown confined to coarse granules. 
Adambulacral spines and tips of furrow spines yellowish orange 
to deep purple outward to tip of rays. Newly preserved speci- 
mens deep bluish violet. 

Poriferous or papular areas uniformly covered with numerous 
coarse spines and connected by small nonporiferous patches. 
Furrow spines 4 to 6. One specimen 125 millimeters in diam- 
eter, 60 thick ; two 230 in diameter, 65 thick ; one 180 in diam- 
eter, 80 thick. In large specimens R, 120 millimeters; r, 110; 
R — 1.092r. Collected from the western side of Northwest 
Channel and from the second coral reef shoal of Port Galera 
Bay. University of the Philippines E-849, E-914, and E-1060. 

Genus HALITYLE Fisher, 191S 

HALITTLB RBGULABI8 FUhtr. Plat* 14, Sr It and 77. 

Halityle regularis FiSHER (1913, 1919). 

Apparently a deep-sea form. The unique specimen was ob- 
tained from a fish trap in North Channel, Port Galera Bay, at 
a depth of about 10 fathoms, among corals. 

Marginal and inferomarginal plates well-defined; no tuber- 
cles or spines on abactinal and actinal plates; abactinal plates 
numerous, forming very regular triangular papular areas ar- 
ranged in regular series. Abactinal surface finely granular, with 
2-jawed granuliform pedicellarife. Actinal plates sharply mark- 
ed off by sutural grooves and covered with a close mosaic of 
unequal, smooth, very compact granules. Adambulacral tuber- 
cles 2 to 3, large; compact, perpendicular furrow comb with 8 
to 11 spinelets. R, 125 millimeters, r, 90; R~1.4r. Univer- 
sity of the Philippines E-842. 

Genus CHORI ASTER Lutken (1869) 

CHORIASTER GRANDUATITS Lutfcra. Plato 1(, flta. 8( and (7. 

Chcriaetor granulatm Lutkesn (1871); CtoTO (1914); FiSHB* (1919). 

Poriferous areas as in Culcita confined to abactinal surface, 
irregular in shape, arranged in a double series of two in each 
arm up to distal third only, separated by fine, uniform compact 
granules; also found in interWchial region of abactinal sur- 
face. Madreporite somewhat concave, well exposed and ellipti- 
cal in outline, covered with irregularly radiating fine grooves and 
located midway between center of disc and margin. 

In preserved specimens, poriferous areas dark brown, nonpo- 
riferous pinkish brown. IJnique specimen (University of the 
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Philippines E-856) taken from North Channel, Port Galera Bay. 
R, 120 millimeters; r, 60: R = 2r. 

Family GYMNASTERIID.® Perrier 

Genus GTMNASTERIA Gray (1640) 

GTMNABTBBIA CABINIFERA (Laaarek). Plato 8. Sg*. 48 and 44; Plato 18. Sga. 84 and 
81 . 

ABterias earinifera Lamarck (18X6)* 

Aaterope earinifera Mt)LLER and TfioscHEaid (1840); Clark (1921). 
Aater^psia earinifera MOller and TroschsHa (1842). 

Gymnaateria apinoaa Gray (1840). 

Gymnaateria inemia Gray (1840). 

Gymruiateria biaerrata voN Martens (1866). 

Gymnaateria earinifera von Martens (1866); Sladen (1889); Goto 
(1914). 

Apparently rare, only three specimens having been collected, 
two from corals of Port Galera Bay and one from Cebu. The 
color agrees exactly with the description of Clark (1921). Ske- 
letal plates covered with humid leathery membrane. Each su- 
peromarginal plate bears on outer border a stout, short conical 
spine projecting obliquely outwards, so that the sides of arms are 
somewhat serrated. University of the Philippines E-714, E-785, 
E.736. 

Family LINCKIID.® Perrier 

Marginal plates comparatively well-developed, always contin- 
gent. Disc small, rays long and cylindrical. Abactinal skeleton 
tessellate. Superambulacral plates usually present, except in 
Fromia. Pedicellarise, if present, excavate or foraminate. 
Abactinal plates without internal supplementary plates, not 
forming paxilliform tabula. Abactinal and marginal plates 
granulose, not bearing spines. 

Genus FROMIA Gruy (1840) 

Key to the apeciea of Fromia, 

a \ Superomarginal plates decreasing in size distally with a fair degree of 
uniformity, not conspicuously swollen. Second series of actinolat- 
eral plates well developed, extending more than half the length of 
ray; series of actinal papulss at base of ray 2, rarely 8. 
h \ ]^y8 short, wide. Abactinal surface of each ray covered by about 
8 irregular series of large, somewhat swollen plates mingled 

with much smaller ones; rays 6; R == 8.6r F. indioa, 

b Rays long, narrow* 

c\ No actinal pedicellarkB. 

d\ Abactinal surface covered with a uniform coat of fine 
granules; furrow spinelets 2 or 8; R = 5r. 

F. paeifieau 
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d*. Abactinal (n*anulation coarse, granules of each plate 
forming a distinct group, central granules same as 
those of margin; furrow spinelets 2; R = 4.6r. 

F. elegant. 

c*. Abundant actinal pcdicellarite; R = 4.5r. F. euttieha. 

a*. Large and small superomarginal plates regularly alternate. Abactinal 
plates irregularly arranged in series, furrow spinelets 3; R = 4r. 

F. japoniea. 

FBOMIA INDICA Pcrrtor. 

Scytaater indicm Pekrier (1869). 

Fromia indiea Perrier (1876); Koz^HtER (1910); Cl,ARK (1921). 

Disc and rays flat, with numerous snoall abactinal plates and 
few large ones in about 7 or 8 irregular longitudinal series on 
each ray. Actinal surface with stout spinelets grouped toge- 
ther forming low paxilte. In some rays supero- and infero- 
marginals irregular. Rays short but pointed. Series of adam- 
bulacral armatures 3, furrow spinelets 2. R, 35 millimeters; r, 
10, R ~ 3.6r. University of the Philippines E-1046. 

FBOMIA PACIFICA Clark. 

Fromia paeifica Clark (1921). 

Superomarginal plates decreasing in size distally, with a fair 
degree of uniformity and not conspicuously swollen. Abacti- 
nal plates small and numerous, about 7 irregular longitudinal 
series on each ray. Abactinal plates covered with a uniform 
coat of fine granules. Plates of actinal surface covered with 
stout spinelets. Series of actinolateral plates 3 proximally, the 
second extending up to middle of ray and the third becoming 
rudimentary. Furrow spinelets 2 or 3. Rays tapering grad- 
ually and becoming slender distally. R, 60 millimeters; r, 10; 
R = 5r. University of the Philippines E-612. 

FBOMU BLEOANS CIsrk. Plat* ». flaw. 4T anil 48; Plato 18, flaa. SI and SI. 

Fromia degana Clark (1921). 

A small starfish found among corals in Port Galera Bay and 
other places. Most common species of Fromia found at sta- 
tion. Body brick red with abactinal plates light brick red. Am- 
bulacral, adambulacral, and furrow spines together with paxil- 
ke on oral side uniformly brick red. 

Abactinal granulation coarse; granules of each plate forming 
a distinct group with central granules, same in size as those of 
margin, furrow spinelets 2. R, 60 millimeters; r, 11; B = 
4.6r. University of the Philippines E-600, E-601, E-611, E-892, 
E-778 (K-18). 
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FBOHIA EUBTICBA Fiditr. Plat* t. «fL 4» aM M. 

Fromia eiuticha FiSHBR (1913, 1919). 

Long, slender, and evenly tapering rays witii very regularly 
arranged abactinal plates in series. Marginal plates very reg- 
ular. Superomarginal plates 18, encroaching conspicuously 
upon abactinal surface. Inferomarginals 20. Furrow spines 
3 on proximal half of ray and usually 2 on distal half. Abun- 
dant actinal pedicellarise with circular madreporite. R, 45 milli- 
meters; r, 10; breadth of ray at base, 10; R — 4.6r. University 
of the Philippines E-771 (K-12). 

FBOMIA JAPOmCA P«ni*r. PI*U t. It*. 4S and 44. 

Fromia major Koishler (1895, 1910). 

Fromia japonica Pejriuer (1881, 1884); DB LORIOL (1891); FiSHKR 
(1919). 

Superomarginal plates 20, regularly alternating large and 
small. Granules surrounding papular pores slightly larger than 
those covering plates. Abactinal plates irregularly arranged in 
series. Inferomarginal plates 19. Actinal plates arranged in 
distinct series of four proximally and reduced to one distally. 
Furrow spines mostly 3. R, 50 millimeters; r, 12; breadth of 
ray at base, 12 ; R = 4r. University of the Philippines E-772 
(K-10). 

Genus LEIASTER Peters (1852) 

UEIABTBB 8PECI08US ran HartMu. Plat* IT, Sg*. IM and 144. 

Leuuter tpeeioma von Martens (1866); Slai»n (1889); Clark 
(1921). 

Three specimens in collection taken from corals in Port Ga- 
lera Bay. Gorgeously brilliant red. 

Pedicellarise very inconspicuous, becoming noticeable only af- 
ter drying. Pedicellari® few, hardly one to each papula, usually 
found on margin of papular area and sometimes I^tween two 
papul®. Double-bladed valvate pedicellari® enlarged at middle. 
Entire body covered by thick tough skin concealing outline of 
oval granular plates, arranged in regular longitudinal and trans- 
verse series. Longitudinal series of abactinal and marginal 
plates 7, regular longitudinal series of slightly sunken papular 
areas 8. Adambulacral spines slender and of uniform vridth, 
marked by a shallow groove between base and tips. Furrow 
spines united by continuous membrane. Actinal spines heavy, 
subcylindrical, a little longer than furrow spines. Largest 
specimen: R, 250 millimeters; r, 25; smaller: R, 150 millimeters; 
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r, IB; R = 10r. University of the Philippines E-716^ E-746, 
E-762. 

Genivi LINCKIA Nardo (1834) 

Key to the epeciee of Linckia. 

a \ Granulation of actinal surface extended to sides of ambulacra! grooves 
so that furrow spines are separated from each other by vertical 
series of minute granules. 

b\ Hays relatively short and stout; one madreporite; usually blue. 
e\ Median radial area free from papula. R = 8.6r (average). 

£/. Imvigata, 

c ^ Median radial area not free from papula. R = 5.3r. 

L. Imvigata var. hondurm, 
6*. Rays long and slender, 6 or 6, R = 6r; madreporites 2; no blue 

coloration L. muUifora. 

a*. Granulation of actinal surface not extended into ambulacral grooves; 
furrow spines not separated by granules L. guUdingU. 

LINCKIA UBVIGATA (Uniueiu). PUU 15. a«ii. M tMd 91. 

PentadactyloBaater miliaria LiNCK (1733). 

Aateriaa Imvigata Linnasus (1768). 

Linekia Imvigata Nardo (1834); Lutken (1871); Fisher (1919); 
Clark (1921). 

OphidioBter Imvigata MOller and Troschel (1840). 

Ophidiaster clathrata Grubb (1864). 

Linekia typua Nardo (1834). 

Linekia craaaa Gray (1840). 

Linekia brownn Gray (1840). 

Linekia miliaria voN Martens (1866). 

Common large linckiid among corals in Port Galera Bay. In 
life both aboral and oral sides range from sky blue to marine 
blue and are usually uniform throughout. In some specimens 
the aboral side light blue and the oral light orange. Different 
specimens, however, show some slight differences in shade or 
intensity of blue. Young specimens usually lighter blue; aver- 
age length of rays 150 millimeters, with one madreporite. No 
papular areas on oral side. Usually 6 short, stout rays, oc- 
casionally 4; some specimens with one or two rays shorter 
than the others. University of the Philippines E-605, E-607, 
E-747, E-748, E-7B1, £-757, E-758, E-871, £-896, and £-927. 

UNCXIA LAVIGATA w. HONDURiB Tftr. nor. Plait 14, flf. 89. 

Of the same color as L. Imvigata. Differs however in size, ar- 
rangement of papular areas, number of rows of plates below 
inferomarginal plates, and furrow spines. Abactinal plates and 
papular areas arranged in alternating rows, this arrangement 
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very regular laterally but somewhat irregular dorsally. Median 
radial area as in L. multifora not free from papuhe. Below in- 
feromarginal plates 4 rows of plates proximally and 8 rows dis- 
tally. Furrow spines separated by very few granules in a per- 
pendicular series. R, 80 millimeters; r, 16. Collected from 
Hondura shoal. Type specimen (University of the Philippines 
E-1040) deposited in the Philippine National Museum. 

UNCKU HULTVOBA (Umudi). Plate 2, flgi. 11 and 11. 

Atterias multifora Lamarck (1816). 

Ltnekia leaehii Gray (1840). 

Linekia multi foras Gray (1866). 

Linckia multiforia von Martcns (1866). 

Linekia eoata Busso (1894). 

Linekia mvltifora Lutken (1871) ; de Loriol (1886) ; Fisher (1919) ; 

Clark (1921); Holly (1932). 

A rare form with only two specimens obtained from corals in 
Port Galera Bay. Abactinal plates and papular areas irregular- 
ly arranged in 6 and 7 rows, respectively, between superomar- 
ginals. No median radial area free from papulse. Madreporite 
1. The subambulacral series of enlarged granules separated 
from furrow spines by 1 series of small granules. One specimen 
with 6 rays, others with 5. Rays not uniform in length. Lon- 
gest ray 42 millimeters; shortest 30; radius of disc 7. Uni- 
versity of the Philippines E-721. 

LDTCXU GUILDINUIl Gray. PUte 14. fls*. 80 and 81. 

Sej/taater atella Duchassaing (1850). 

Ophidiaater ehrenbergii MUlloi and Troschel (1842). 

Ophidiaater oniithopua MOller and Troschel (1842). 

Linekia paeifica Gray (1840). 

Linekia diplax MUller and Troschel (1842). 

Linckia nicobarica Lutken (1871). 

Linekia omithopua Verrill (1871). 

Linckia ehrenbergii DE Loriol (1885). 

Linekia guildingii Gray (1840); Sladen (1889); Fisher (1919); 

Clark (1921). 

Not common, only four specimens, three adult and one young, 
collected from corals in Port Galera Bay. Arm radius of adult 
220 millimeters. Color dull grayish brown. This is so far the 
biggest linckiid found at the station. No abactinal plates con- 
spicuously enlarged and swollen. Intermarginal poriferous areas 
not in a continuous series. Abactinal plates relatively small and 
numerous ; papular areas large in 8 to 12 or more series, median 
ones very irregular and difficult to determine ; papulse numerous 
and smtdl; size large, R, 220 millimeters. Rays relatively long; 
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color in young living specimens dull reddish or purple, more or 
less variegated with darker, becoming purplish, reddish brown, 
uniformly yellow-brown in the adult. University of the Philip- 
pines zoological collection E-604, E-672, E-1053. 

Genus OPHIDIASTER Agassiz (1885) 

OramiASTBB OBANITER Latkwi. Plat* 3. flz*. » sad 10; Plat* C, Ss. 34. 

Ophidiaster granifer Lutken (1871) ; CLARK (1921). 

Several specimens of this small species were obtained from 
under rocks among coral reefs in Port Galera Bay. In life abac- 
tinal side irregularly banded or mottled with purplish red and 
brownish gray. Anal opening surrounded by a small purplish 
red spot; rest of disc brownish gray; proximal third or fourth 
of arm purplish red; rest brownish gray, mottled with pur- 
plish red. Oral side yellowish brown speckled with tiny spots 
of purplish red. 

Abactinal plates and papular areas distinctly arranged in 5 
and 6 rows, respectively; markedly granular. Adambulacral 
spines distinctly conical and separated by fine granules. Fur- 
row spines 3, the middle larger and arranged slightly obliquely, 
appearing as a double series of furrow spines. R, 30 millime- 
ters; r, 7. University of the Philippines E-602, E-879, E-978. 

OPRIDUBTBB BQUAMBUS Fl*h*r. PUt* 13. Bgik tS and TO. 

Ophiduuter aquanwus FiSHER (1906); CLARK (1921). 

A rare form; only one specimen has been collected during 
low tide at Gabino point under a rock. In life, abactinal side 
reddish purple, mottled with dull violet and grasdsh brown. 
Madreporite conspicuous, deep orange. Actinal side orange and 
reddish purple mottled with brown. Orange confined to adam- 
bulacral and ambulacral spines. 

Abactinal plates covered with granules of different sizes and 
arranged in distinct longitudinal series. Poriferous areas ar- 
ranged in eight longitudinal series. Anal opening surrounded 
by 6 conspicuous anal granules. Adambulacral spine about 50, 
higher than wide, conical, more conspicuous than those in 0. gra- 
nifer. Ambulacral region with 1 series of spines. R, 37 milli- 
meters ; r, 6 ; R = about 7r. University of the Philippines E- 
948. 

Geniu NAEDOA Gray (1840) 

Key to the Port Galera epeoiea of Nardoa. 

a^ Absctitwl plates very slightly convex to markedly convex, but none 
high enough to be hemispherical or tuberculate. 
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b\ Abactinal plates larger than papular areas. 

c \ Abactinal plates on distal part of ray not nsarkedly and abrupt- 
ly different from those on basal part. Abactinal plates el- 
liptical in contour. Adambulacral spinelets in 3 series. 
Granules surmounting depressed convex plates, nearly uni- 
form in size, polygonal, close set, two or three times the size 

of granules in depressions between plates N. variolatui, 

e\ Abactinal plates on distal part of ray markedly and abruptly 
smaller and more crowded than on basal part. 
d\ No intermarginal or actinal papulee. Abactinal plates 
roundish, 7 to 9 on basal third of ray; adambulacral ar- 
mature in 3 scries; abactinal papular areas with 
granules conspicuously larger than othei's. 

N, squamidoaa. 

d\ With intermarginal series of papulae. 

e\ Abactinal plates 10 across ray at base, smaller and 
less convex; rays shorter and thicker, not espe- 
cially attenuate at tip; adambulacral armature in 

2 series N. novm-caledonim, 

e*. Abactinal plates larger, 9 to 11 across ray; at base 
larger; adambulacral armature in 3 scries. 

N. mollis. 


b\ Abactinal plates smaller than papular area. 

c\ Abactinal plates 10 to 12 across base of ray. Lateral abac- 
tinal plates smaller and irregular; with an intermediate 
series of papulae; furrow spines 4; rays long, slender, and 

tapering to a sharp point N, lemonnierL 

c\ Abactinal plates smallest of any known species, at least 12 to 
13 across ray at base, those of distal third or fourth small 
and crowded, but the area not conspicuously differentiated 
from rest of abactinal surface; lateral abactinal plates 
abruptly much smaller than regular superomarginals, which 
are thus very conspicuous; a single series of actinal inter- 
mediate plates extending to the end of the ray; •adambula- 

cral armature 3 to 5 spines N. pat^cifons, 

a Some abactinal plates hemispherical or nearly^ so, others less markedly 
convex or else variably convex or hemispherical, subcylindrical, or 
subconical; tubercles as high as their breadth at base. 
b \ Abactinal plates very numerous and nearly all equal, some conspic- 
uously more convex than others, the most prominent hemispher- 
ical, hut not so high as wide. Tubercles scattered, small, 2 milli- 
meters or less in diameter N, tubsrculata* 

6*. Abactinal plates very unequal in size, larger ones forming thick 
subconical or dome-shaped tubercles covered with granules. 
Abactinal tubercles 30 or 40, large, 3 to 5 millimeters in diam- 
eter N. friantu 


NARDOA VAR10LATU8 (Lmarck). PUt« 11, flga. 57 and 58. 

Asteriaa variolattia Lamabck (1816). 

Linckia variolata Nardo (1834). 
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Nardoa vanriolata Gray (1840) ; Slasen (1889) ; Class. (1921). 
Nardoa offcUAteU Gray (1840). 

Nardoa variolatua FiSHKR (1919). 

Occasionally found among corals in Port Galera Bay. Abac- 
tinal plates much larger than papular areas, elliptical in contour. 
Adambulacral spinelets in 3 series. Granules covering abactinal 
plates nearly uniform in size, two or three times the size of the 
granules in the depressions between the plates. University of 
the Philippines E-593. 

NABOOA SOUAMOLOBA KMhIar. Ptet* tt. Bn. «7 aai M. 

Nardoa oquamvlooa Koehuer (1910); Fisher (1919). 

A rare species found among living corals of Port Galera Bay. 
Abactinal plates large, in 7 to 8 irregular rows at base of ray, 
becoming more irregular at distal part, covered with larger cen- 
tral granules and smaller peripheral ones. Adambulacral arma- 
ture in S series with 3 or 4 furrow spines. R = 6ir. Univer- 
sity of the Philippines E-618, E-875. 

NABOOA NOVA.CALEDONLA (Pwriar). Plat* 11. B|*. (t aad W. 

Seytatter novK-caledonim Perrier (1875). 

Scytatter gamophia Perrier (1876). 

Nardoa novm-caledonUe Slaoen (1889); Fisher (1919); CuARX 
(1921). 

Found among corals of Port Galera Bay. Closely resembles 
N. variolatua, from which it differs in the size of distal abac- 
tinal plates and the central granules on plates which are very 
conspicuous. Abactinal plates smaller and less convex. Inter- 
marginal series of papulae present. Length of ray variable. 
Adambulacral armature in 2 series with 4 furrow spines. R — 
6r. University of the Philippines E-616, E-874. 

NABOOA MOLLIS 4* Lorid. Plate 11. Sga. *1 mat «l. 

Nardoa mollis DE LcmiOL (1891); Fisher (1919). 

Nardoa beUona KOEHLER (1910). 

Found among coral reefs of Fort Galera Bay. Abactinal 
plates larger, 9 to 11 across ray at base, those of distal third 
crowded. Numerous conspicuous pedicellarise in papular areas. 
Distal third of ray narrower than the rest. Adambulacral ar- 
mature in 3 series with 8 or 4 furrow spines. Rs=a7ir. Uni- 
versity of the Philippines E-696, E-878. 

NAUIOA UmONNIBBl Ktehlat. Plate It. S«*. <• wd M. 

Nardoa kmonnisri KasHXSS (1910); Fisher (1919). 
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Apparently rare, only one specimen in the collection, taken 
by members of 1912 expedition from Port Galera Bay. Easily 
recognized because of its long, slender, tapering ray with 
rather sharp extremity. Agrees with the description of Fisher 
1919. University of the Philippines E-872. 

NABDOA PAVCirOBIB <ymi Marttiu}. Pl»t* It, «n. It Mt Plato It. tga. tl aai M. 

Linekia paueiforis ton MAirnBNS (1866). 

Nardoa fintehi OB Lraioo (1891). 

Nardoa pauei/oria Siaoen (1889); Fisher (1919); Clark (1921). 

Occasionally found among corals of Port Galera Bay. Abac- 
tinal side with 6 or 7 alternate reddish brown and orange brown 
bands, extending to ambulacral groove. Abactinal plates small, 
12 across ray at base, those of distal third small and crowded, 
lateral abactinal plates abruptly much smaller than the regular 
superomarginals which are very conspicuous; adambulacral ar- 
mature in S series with 8 to 6 furrow spines. R, 130 millime- 
ters ; r, 20 ; usually R == 7r. University of the Philippines E- 
594, E-596, E-750, E-899. 

NARDOA TimERCOLATA (MtUw and TnMclMl). Pltto 14. tg. 74. 

OphidiatUr tubereulattia MOlubr and Troschbl (1840). 

Nardoa tubereulata Gray (1840, 1866); SLAlffiN (1889); KOBHUai 
(1910); Fisher (1919); Clark (1921). 

Seiftaator tubereulatUB Perrier (1876). 

Most common species of genus found among corals of Port 
Galera Bay. Told from N. frianti by its low and broad tuber- 
cles. In life brown-yellow with dark blood-red transverse 
bands. Adambulacral armature in 8 series, with 4 and S fur- 
row spines. R, 130 millimeters ; r, 20 ; R = O^r. University of 
the Philippines E-597, E-609, E-613, E-74S, E<^64. 

NARDOA PRIANTI KmUw. Plato U, Sta. W and M. 

Nardoa frianti Koehler (1910); Fisher (1919); Clark (1921). 

A very well-marked species found among corals of Port Ga- 
lera Bay; not very common. In life pinkish red, rays with 8 
to 4 reid indistinct bands. Papular areas light violet, those 
of distal third and above superomarginals deeper violet. Red 
band on oral side more distinct but irregular. Abactinal plates 
une<iual in size, larger ones forming thick subconlcal or dome- 
shaped tubercles covered with granules. Abactiiutl tubercles 
numerous, 80 or maore, covered with conical granules which are 
large and conspicuous at center. Adambulacral armature in 8 
series, with furrow qiines ranging from 2 to 4. R bs 8r. Uni- 
versiiy of the Philippines E-599, E-742, E<^91. 
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Order SPINULOSA Perrier 

Pedicellariae few or absent, never forcipiform; abactinal skele- 
ton reticulate or imbricated, sometimes absent; abactinal spines 
always present, usually numerous, isolated in groups, or forming 
regular fascicules and pseudopaxillce; marginal plates usually 
inconspicuous; papulse dorsal only or also intramarginal and 
actinal; ambulacra! plates not crowded and compressed, actino- 
stome with prominent adambulacral plates ; tube feet with well- 
developed sucking disc, usually biserial; mouth plates mediunv- 
sized or large. 

ASTERINIDJE 

Marginal plates small, in some forms inconspicuous and with 
their axes convergent. Abactinal skeleton composed of imbri- 
cating and usually lamelliform plates, notched on one side and 
bearing spines at free margin; or irregular rounded plates with 
tufts of spinelets. Actinal interradial areas with imbricating 
plates bearing spines. No pedicellaris. 

Genus ASTERINA Nsrdo (1884) 

ASTKRINA (PATIBIELLA) EXIQUA (Luesnsk). Flat* •. ts. «. 

Atteriaa exigua Lamarck (1816). 

Aatarina ealearata Kobruer (1908). 

AaUrina exigiut PERRIER (1876), KOEHLER (1910); CLARK (1923). 

Patiriela exigva Verrill (1918); Fibhim (1919); Clark (1928). 

Most common small starfish found in rocky and stony shore 
line. Specimens collected from rocks near “shipwreck point” 
of Varadero Bay and from Recodo of Paniquian Island, Port 
Galera. Others from Saint Paul Bay, Palawan. Rays 4 to 7. 
Ckilor resembles that of the bottom where they are found, spec- 
kled with reddish green of various shades. 

Abactinal plates covered with stout, short, and stunted spines, 
appearing like granules. Actinal plates with single large point* 
ed spine. Furrow spines 8, marginal mouth spines 4. R, 12 
millimeters; r, 10. University of the Philippines E-698, E- 
740. 

ASTBRmA CORONATA RI7S1ICE8 Fldunr. Fiat* 4. fl«. M. 

Aaterina eriatata auereea Fisber (1917). 

Aaterina eoronata auereea Fibber (1918, 1919). 

Small starfishes found under rocks near Gabino Point, Va- 
radero Bay. Color in life, a combination of browniidi gray and 
deep green on aboral side: brownish gray confined to inter- 
bradiial r^on and tip of rays; latter color confined to central 
disc and rays, except anal opening. Oral side yellowish brown 
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speckled witii dirty green patches. Ahaotinal secondary plates 
and papulte few. Abactind spinelets smaller and more pointed 
or less united at base, forming a toft of spinelets, some of which 
are crescent-shaped. Those of disc, around anal region, smallor. 
Tufts of 4 or 5 spinelets on actinal side more or less uniform. 
One series of adambulacral spines with 7 or 8 furrow spines and 
8 or 9 marginal mouth spines. B, 18 millimeters; r, 9. Univer- 
sity of the Philippines E-6S2, E-949. 

ASTBSma COBONATA PUBBT04»ALBBSt nto*. Mr. I1M* 4. Sc*. U aaS 14. 

Collected from North Channel of Port Galera Bay. BesembleB 
Aoterina corontUa euereea in number of spinelets (10 to 16) on 
inconspicuous abactinal plates of radial part of ray and of actinal 
plates adjacent to adambulacral plates (4 or 5). Besembles As- 
terina eoronata eristata in the absence of abactinal pedicellarin* 
and in the number of furrow spines, usually 6. Differs from both 
in number of marginal mouth spines (16) and in their being 
united by a membrane leaving the dist^ fifth free. It resem- 
bles both in general appearance as well as in size. Biggest 
specimen: B, 18 millimeters; r, 8. T3rpe specimen of new 
subspecies (University of the PUlippines E-626) deposited in 
the Philippine National Museum. 

Family ECHINASTEBIDJG Yerrill 

Abactinal skeleton reticulate, often irregular, formed of small 
imbricating plates, bearing isolated or grouped spines. Disc 
sometimes large but usually small, with rays dongate and often 
subiylindrieal. Septum single, interbradual. Actinostomial 
margin defined by adambulacral plates. Ambulacral tube feet 
biserial. Pedicellarise rarely present. 

Submmlly ACANTHASTERIN>e Sladen 

Disc large, rays numerous. Armed with large isolated spines 
covered with membrane beset with calcareous granules. M^e- 
poriform bodies numerous. Forciform pedicellarise present. 

Genas ACANTHASTEB Gcarrsis (1841) 

ACAMTBASTBB VUMCl (UwuMi). Hate 4. S>. 41| Vtato M, ■«. Hi PtoU igi. 

IN Ml Ml. 

A$t 0 ritt$ pkmei LmNsnis, 1768. 

AtUria$ wh‘lntt$$ ttUM and Smumm (1786). 

Stetbmia aehbni/itt AOABsn (1886). 

EeMmuUr MM (part) CtaAY (1840). 

AeoMhoittr aehinui GlBWAIS (1841). 
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KOimuUr $ohrit UVum and Tiobobb. (1842). 

A«aiUhatt 0 r MMnftot LtJTXHN (1871); Pnorat (1875); DOUKUSN 
(1888). 

^ooMtAottBr pkmct VkRSiu. (1014); Fnant (1019); O 1 .ABK (1081). 

Conunon among corals and rocks in Port Galera Bay and 
Sabang Cove. The largest specimen so far collected measures 
100 millimeters in diameter from tip to tip of ny. Aboral side 
with a general background of grayish blue, distal three^ourths 
of ray uniformly blue, the lateral together with proximal fourth 
mottled with purple and red granules; disc bluish, mottled with 
light yellowish and purplish granules; base of column of spines 
uniformly bluish black. Abactinal spines long, acicular, borne 
on high columns or pedicels; spines o£ disc, including pedicels, 
10 to 25 millimeters long, those at distal two-tiiirds of ray usual- 
ly much stouter and longer, 25 to 40 millimeters. Actinal spines 
with fine granulation, or in lai^ part nearly smooth; 8 con- 
spicuous furrow spines with very short, stubby spinelets at both 
ends ; madreporites 4 to 8. Rays 12 to 17 ; average length of ray 
120 millimeters ; R = 2r. University of the Philippines E-685, 
E. 744 , E-745, E-760, E-848, E-894, E-1081. 

ACANTHASTSB MAmUTlXKBlS da Lariol. PlaU «, Sc. «S. 

Acanthatter imuritiemit Ds LOBIOI. (1886). 

Only one specimen obtained from “ship-wreck point” of Va- 
radero Bay. Color duller than in A. planei; tip of spines slightly 
pinkish orange. Abactinal spines distinctly short, 3 to 4 milli- 
meters, those of disc not reaching one-sixth the length of ray. 
Spines of ray 6 to 7 millimeters, slightly longer than those of 
disc. Furrow spines 8, middle spine mudi larger than the lat- 
eral ones. Rays 16; R, 48 millimeters; r, 26. University of 
the Philippines E-1082. 

Subfamily ECHINASTERIN/E Vlguier 

Disc small or medium-sized, rays 5 or 6. Spinulation small 
and simple; spinelets isolated or in groups. Pedicellarise ab- 
sent. 

Grain ECHINASTBR Mttller and Trwehd (1840) 

BCBOUSna CAUOSVS vm Mwaudlar. Vtato II. Tl aad Hi Plata 17. flea. IN 
■ad 117. 

SeMumUr oalionm von lUaaNZlXUR (1886); Kmbub (1910); 
Fuhxb (1919). 

Found among corals in Port Galera Bay, near Northwest 
Chanad. Disc quite small, rays a trifie swollen above base. 
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Papular areas sharply limited hy superomarginal plates, no in- 
termarginal or actinal papules. Rods irregularly branched, scat- 
tered on outer layer of integument. Stout conical spine on 
every fourth or fifth superomarginal and inf eromarginal. Sim- 
ilar large tubercular spines found irregularly scattered idl over 
abactinal surface. Average length of arm 80 millimeters; arms 
of largest specimen 150 millimeters long. University of the 
Philippines E-610, E-741. 

BCHINASTBB LUZOMICUS (Onr). FUto I Ms Plato U, Sc. TS. 

OthUia Ittxoniea Gray (1840). 

OtkUia midanella MOlleb and Troscbej:. (1842) ; FfeimiBS (1876) ; ns 
Liuaoi. (1888); DOubruein (1896); KoEHLEB (1910). 

Eehinaeter eridaneUa MOtXBS and TsoscHEt (1842); Clark (1921). 

EekiMMter huonieua MOller and Troschel (1842); Clark (1921). 

Apparently common among corals in Port Galera Bay. Abac- 
tinal side dark olive brown. A few specimens almost black, 
roughened with fine spines irregularly intermixed with single 
pore papules. Preserved specimens rusty or red-brown, or light 
er with slight shade of orange-brown. Retracted papulse resem- 
bling sunken pits. Surface of disc and ray corrugated. Oral 
surface slightly lighter in color. Rays 4 to 7, 6 in most speci- 
mens, cylindrical, often very slender, not uniform in length; 
adambulacral plates usually with a distinct subambulacral spine- 
let, so that no conspicuous bare area oh each side of the furrow is 
visible; actinal spinelets numerous and small. Occasionally a 
single arm regenerates into a whole animal. One specimen has 
a small bod with four rays attached to the abactinal disc, ap- 
parently caused by injury followed by regeneration. Average 
length of ray 70 millimeters, longest 100; radius of disc 16. 
University of the Philippines E-608, E-819, E-669, E-731, E- 
766, E-766, E-897. 

BCniNASTKB PtmPUBBlTS Savicnjr. PUto U. flgi. IM to IM. 

EAiMuUr pttrpur«u$ Saviomy (1809); Gray (1866); Clark (1921). 

OthUia purpurea Gray (1840); Fisher (1916). 

Eehinaater fallaa MOlleb and Troschel (1842); PnotiBR (1876); 

Dsi Loriol (1886); Kobhlbr (1910). 

A rare species found with E. luzonUm in the same coral-reef 
region. Differs from E. luzoniem in having stout and terete 
rays. Subambulacral spinelets absent, a wide bare space with 
or without spinelets near marginal spinelet. One specimen with 
6 rays of unequal length and one with 7. Resembles E. Imonieue 
in color and in general ai^arance. University of the Philip- 
pines E-780, E-886. 
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Plate 4 
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Plate 5 
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Fio. 68. ATonida paueiforie, aboral side (E-596). 

O4.NaTd0a paudforie, oral side (£-596). 

BS.Nardoa frianii, aboral side (E-891). 
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PLA.TB 1$ 

Fig. G9. OphidiaBter 9 quam 0 u$, aboral side (K-948). 

10. OpkidioBter BquameuB, oral side (E<^948). 

11 . EehinoBter eaUomiB, aboral side (E-610). 

12. E^hhutBiBr ealloBttB, oral side (E-610). 
li. Eehinaster luzonieuB» aboral and oral sides (E-608). 
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Plats 16 

¥l0. 92. Culdta novB^^guinem, aboral side (E-847). 

9S. Culeita novB^guineB, oral side (£-847). 

94. G^mnosteria earinifera^ aboral side (E-786), 

95. Gymnaateria caHni/era, oral side (E-786)* 

96. Culeita novB^guineB var. typiea, aboral side (E-851). 

91. Culeita novas-guineB var. typiea, oral side (E-861). 

9S. Culdta novB^guineB var. idana, aboral side (E-895). 
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100. EehinaBter purpureue, aboral side (E-780). 

101. JS^eMuof ter purpureua, oral side (E-780). 

102. Eehinaeter purpureua, aboral side (E-885). 
lOZ. Echinaater purpureua, oral side (E-885). 

Plats 17 

Fxo. 104. AeontAoeter planei, aboral side (E-745). 

105. AcantAoeter planei oral side (E-745). 

106. E'eAtnoeter caUeaua, aboral side (E-741). 

107. EeAbtoeter eaUoaua, oral dde (E-741). 

108. Leiaeter apeeioeuB, oral side (£-746). 
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ECOLOGICAL STUDIES ON MARINE RELICS AND LAND- 
LOCKED ANIMALS IN INLAND WATERS OF NIPPON 

By Denzabubo Mitadi 

Of the Seto Marine Biologieal Laboratory, Nippon 
TWO TEXT nODEBE 

During my investigations on the fresh-water fisheries and ben- 
thonic fauna of Japanese lakes I had opportunity to observe ma- 
ny marine relics and land-locked animals. As these animals have 
so far received very little attention on the part of zodlogists, I 
will here give a review of them from the ecological and zodgeogra- 
phical points of view. 

MARINE REUCS 

By marine relics we understand those animals which have been 
cut off from the ocean and which persisted in bodies of water 
that gradually became fresh, so that they finally became fresh- 
water forms. Original stocks of them usually exist in the ocean, 
but no active immigration is possible under the present conditions. 
There are also many animals which have recently taken up life 
in fresh water by slowly migrating op rivers, and occasional 
visitors from the sea, but these are left out of consideration in 
this paper. We must here remember that no large groups of 
animals, except perhaps bony fishes, are believed to originate 
outside of the ocean, and the fresh-water fauna was formed by 
the oboceanic migration of marine animals. 

In Nippon there are many marine relics, of which the animals 
enumerai^ below are representative. Nippon has never been 
subjected to glaciation, except in the high mountain regions, 
and accordingly our marine relics have a different origin from 
those found in some European and North American lakes, where 
they are closely associated with the glacial period. Our marine 
relies are distributed only in the lakes of marine origin (text 

Nfomyais interme^ {Czerniavaky) iSehizopoda \. — ^This ani- 
mal is found in numerous relic lakes of marine origin in Kam- 
chatka, northern and southmm Kuriles, Saghalin, Hokkaido, and 



240 Philif^ne Jowmal of Seienee un 

Honshu. In some lakes on the Japan seacoast of southern 
Honshu there occurs a closely related species, Neomyais awat^ 
aehenais (Brand). 

ExospUmroma oregonenata Dana [laopoda ']. — ^The range of dis- 
tribution of this animal includes Kamchatka, Alaska, Nippon, 
and southern China. In Nippon it is very common in the lakes 
of Kunasiri-sima (southern Kuriles). Curiously it is replaced 
in the neighboring island Etorohu-sima by E. ehinmaia Tat- 


Distribution of 
Marine Relics 
in Nippon 
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© Pseudodiaptomua impinua, 
P.Japonicus 


Via 1. 


tersal, which was first described from brackish water near 
Shanghai, southern China. The list of localities of these animals 
may possibly be enriched by further research of relic lakai, 
especially cm the Japan seacoast of Honshu. 

Meaidothea entomon orientaUa Qurjamwa iIaopoia\, — Meai- 
dothea entomon and its subspedes are distributed widely near 
the coast in the circumboreal regions and often appear in fresh 
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water as marine relics. I have collected this animal in Bettobu* 
numa, Simusyu-to (northern Kuriles). Although this lake is 
somewhat tidal, the water is not very salty, and contains a chi- 
ronomid of the plumostis group. 

Tanais stanfordi Richardson [Tanaidaceal (text fig. £). — 
This interesting animal was collected by the writer in two fresh- 
water lakes, Nikisiro-ko and Tohutu-ko, 
in Kunasiri-sima (southern Kuriles) 
and studied by Stephenson (1936). 

Another locality is a lagoon lake in CHp- 
perton Island (about 10'° north latitude 
and 112° west longitude) in the south- 
ern Pacific Ocean. No other species 
belonging to Tanaidacea is known to 
occur in fresh water. 

Gammarus kygi Dershavin {Amphi- 
podd ]. — This relic crustacean was found 
in some lakes in southern Saghalin, and 
northern and southern Kuriles. In Si- 
musyu-to (northern Kuriles) it is re- 
stricted to the relic lakes near the sea- 
shore, while the lakes on the plateau are 
inhabited by Gammarus pulex. 

Kamaka kuthse Dershavin lAmphi- 
poda]. — An inhabitant of lagoon lakes 
of Kamchatka, southern Saghalin, and 
northern Kuriles. 

Lamprops korroensis Dershavin [C^^- 
maccal . — ^This animal has the same dis- 
tribution as Kamaka kuthx. It occurs 
abundantly on shallow sandy bottoms. 

Sinocalanus tenettus (Kikuchi) [Co- 
pepoda }. — This copepod is found' in the 
plankton in some lakes of southern 
Saghalin and Etorohu-sima (southern ) 

Kuriles). Its distribution is very wide, including Kamchatka, 
Alaska, Siberia, and China. Besides this species there are other 
relic copepods, such as Pseudodiaptomtis inopinus Burkhart (in 
Kasumlga-ura and Koyama-ike in Honshu, and P. japomcm 
Kikuchi (in Suigetu-ko and Togo-ike in Honshu). The geo- 
griq)hical distribution of these animals was well studied by 
Kikuehi.(4) 
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Platichthya steUatm (PaUaa) and Kareius bicoloratua Baai- 
lewaki IPleuronectidm"]. — ^Although it is somewhat inappropriate 
to include these flatfishes among marine relics because they are 
found in the estuaries too, they never appear in fresh-water 
lakes except in those of marine origin. 

LAND-LOCKED ANIMALS 

Land-locked animals are those confined in fresh-water habitats 
and which have lost their traditional habit of communicating 
between the ocean and the inland waters in the spawning 
season. While most marine relics are crustaceans, all land- 
locked animals are fishes. Although there are two sorts of 
such migratory fishes, anadromous and katadromous, only the 
former have land-locked species among them. It is well known 
that salmonoid and certain other fishes ascend the rivers to 
spawn. In some species, however, the young fish loses the 
habit to go back to the sea and remains in the stream for life. 
With regard to the origin of anadromous habits, Johnstone sug- 
gests that salmons were originally marine fishes, and that they 
have developed the habit of spawning in fresh water in order 
to protect their eggs from marine enemies. (17) The following 
fishes are known as land-locked animals in Nippon. 

Oncorhynchua masou Brevoort ISalmonida;']. — ^This fish is 
found in northern Honshu and Hokkaido. In Hokkaido it is 
land-locked imperfectly, in that all females and some of the 
males go downstream with the first spring flood of melting ice 
after the hatch, while the rest of the males remain in the stream 
where they reach sexual maturity. The males with different 
habits exhibit different appearances, and the sea-run form is 
locally called ‘Ginke-yamame'.’ It is remarkable that the same 
fish is land-locked near the headwaters of the river Daikokei in 
Taiwan, Formosa, at an altitude of over 1,500 meters, at about 
24° 16' north latitude and 121° 18' east longitude. (13) The wa- 
ter temperature there is about 14.7 to 17.2° C. in July, nearly as 
low as that of the mountain streams in Honshu. This region is 
the southern limit for the distribution of Japanese salmons, and 
here the fish is marooned, because the water temperature of the 
lower courses of the river and the adjacent seas is too high for it. 
The discontinuous occurrence of this northern fish in this tro- 
pical region may be due to a cold climate in the past, of which 
the glacial topography on the high mountains of Taiwan supplies 


‘ Silvery char. 
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ample evidence. Moreover, the infestation of Formosan 0. ma- 
eou by a nematode, Cystidicola sdlvelini (Fujita), which has 
been known as a parasite of some salmonoid fishes in Hokkaido 
and Honshu (24) may be an indication of the past history of this 
fish. 

Oncorhynchus rhodurus Jordan and McGregor \JSalmonidm \. — 
This fish is found land-locked in the mountain streams of south- 
ern Honshu and Kyusyu, and is distinsruished from 0. masou by 
pink spots on the body surface. In this species too, the adults 
are often caught in the sea. 

Oncorhynchus nerka (Walbaum) [Solwonid®]. — The red sal- 
mon, 0. nerka, in the northern Pacific, has a habit of ascending 
the river with a lake in its course, and the young fish stays some 
years in the lake before entering the sea. Two land-locked forms 
of this fish are known in Nippon, one in Akan-ko in Hokkaido 
and tho other in Tazawa-ko in northern Honshu. The former 
race has been successfully transplanted into various lakes both 
in Hokkaido and the mountain regions of Honshu, and is often 
confused with 0. adonis Jordan and McGregor. The latter is 
dusky in color, very slimy, and its name is a synonym of O. 
kawamurse Jordan and McGregor. 

Salvelmus pluvius Hilgendorf [Salmonidte] . — ^This fish is found 
in the headwaters of the rivers in Honshu, and exhibits con- 
siderable differences in coloration and form from the marine 
Salvelinus. In Sikaribetu-ko in Hokkaido, where the communi- 
cation of marine fishes is made impossible by a cascade, is found 
another land-locked form, S. miyabei Oshima, which is more 
closely related to S. malma (Walbaum) in the northern seas.flS) 

Plecoglossus altivelis Temminck and Schlegel [_Pleeoglos- 
sidse ]. — This fish was formerly placed in the family Salmonidse, 
and has a restricted distribution in the Far East. It ascends the 
clear rivers in spring and descends to the lower course to spawn 
in autumn of the same year. The young fish enters the sea 
and lives as a translucent fry near the coast. Very few fishes 
survive their first spawning, which takes place within a year 
after the hatch. 

A dwarf land-locked race of this fish is found in Biwa-ko in 
central Honshu and Ikeda-ko in southern Ksoishu. Its origin in 
the former lake is quite recent, dating from the construction of 
an artificial dam across the effluent in 1901-1904. It is success- 
fully transplanted into several lakes which it cannot reach in 
nature, and when the young fish is transferred into rivers it 
attains nearly the same size as the anadromous one. 
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Hypomeaue oUdm Pailae [Osmeridm\. — ^This fish is found 
land-locked in some relic lakes, as Kasumiga-ura and Kita-ura 
in Honshu. Although it propafi^tes very well in many mountain 
lakes which it can never reach in nature, it becomes smaller year 
by year in the new habitats. 

SaJangiehthya microdon iSaiangidaBTi. — ^This ice fish ascends 
the river for a short distance in spring to spawn. A land-locked 
type of it is found in Kasumiga-ura. It is very small, about 6 
cm long instead of 12, like the anadromous fish, and has a round- 
ish body. 

This and the foregoing species never appear land-locked in 
fresh-water lakes except in those of lagoon origin, and they may 
also be called marine relics in a wide sense. 

Gaateroateua actdeaiua aouieatm {Linnmua) and G. aerdea- 
tua microcephakta (Girard) iGaateroateidsB^.—G. a. aeuleatua is 
distributed in northern Nippon as far as Kyushu, (D where we 
recognize marine and land-locked types of this subspecies. (23) 
G. a. mierocephalua is a land-locked form found in ^e Kurile 
Islands and central Honshu. Its morphological characteristics 
are given below. 

LampetrapUmeri (Bloch) iPetromyzonidae], — In Nippon there 
are two species of lsmpreys,(iz) the sea-run type L. fluviatUia 
(Linnaeus) and the land-locked L. pUmeri, While the former is 
restricted to northern Nippon, the latter is found in southern 
Honshu and in Kyushu. 

Although Hiere are many other anadromous fishes in Nippon, 
no land-locked form is known of such common fishes as Onco- 
rhynehua keta (Walbaum), 0. gorbmeha (Walbaum) and Leu- 
eopaarUm peterai Hilgendorf (Gobiidse). 

MOBFHOLOGICAL AND ECOLOGICAL FEATURES 

Animals of marine origin are well known to exhibit morpho- 
logical, physiological, as well as ecological changes in fresh- 
water habitats. In general, marine animals become dwarfs in 
fresh water, especial^ when the habitat is small, this tendency 
often being regarded as an effect of overpopulation. The land- 
locked Plecogloaaua aUivdia in Biwa-ko is about one-third as 
long as the anadromous fish, but it resumes its original dimen- 
sions in a suitable habitat. The land-locked red salmon which 
was transplanted from Akan-ko in Hokkaido to Towada-ko in 
northern Honshu within a few years attained about one-third 
the length and one-twentieth the weight of the original stock. 
The comparative morphological study of marine relics carried 
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out by Ekman is very incomplete in Nippon. According to E. 
Ikeda(S) the body length, and dorsal and pectoral spines be- 
c(nne shortened in land-locked Gasteroeteue aetdeatus aeulea- 
tus, and the larger part of the scuta disappears in G. a. micro- 
cephalue. These phenomena are interpreted as a sort of neo- 
tomy, and the isolated races exhibit some characteristic changes 
in different habitats. 

The land-locked and relic animals are usually stenothermal. 
The glacial marine relics are found in those lakes only which have 
cold water strata in the depth. The upper temperature limit 
for the occurrence of Mysis relieta is said to be 14” to 16.9” C. 
The marine relics in European and North American lakes are 
derived in the glacial period from the fauna of the Arctic Ocean, 
and cannot endure the high water temperature. The marine 
relics in Nippon have, on the contrary, no relationship with the 
glacial period, and some of them are eurythermal in nature. 
Neomysis intermedia, for example, is distributed widely in Kam- 
chatka, northern and southern Kuriles, Saghalin, and Honshu as 
far as the innermost part of the bay of Kozima-wan in the In- 
land Sea. In such lakes as Kasumiga-ura, Kita-ura, and Ko- 
yama-ike, where Neomysis lives and which are all less than 10 
meters deep, the summer temperature of the water may rise 
above 80” C. (Table 1). Meaidothex entomon orientalis, Lam- 
props korroensis, and Kamaka kuthx may, on the other hand, 
be stenothermal, judging from their natural distribution in the 
northern regions. 


Tabu 1. — Physical and chemical eharacterietiea of Koyama-ike in tummer 
(obterved by S, Tohimura, JtUy SB, ISSS). 
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Almost all land-locked animals in Nippon are northern relics 
or derived from the northern fauna, and stenothermal in nature. 
Oneorhyisehus mason, 0. rhodurus, and Saivelinm piuviua live 
in the headwaters oi^ oi the streams. The land-lodced forms 
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of O. nerka are caught most numerously in the strata with a tem- 
perature of about 12° C., and the land-locked three-spined stickle- 
backs prefer the cold spring; dyspnoea begins at the water tem- 
perature of 20° C. 

Another characteristic of the glacial marine relies is that they 
are stenooxybionts, and are found in those lakes only the deep 
cold water of which is rich in dissolved oxygen. In fresh watmr 
respiration is more difficult than in the ocean (I8.21) and Myaie 
relieta behaves as an euryoxybiont in the sea and a stenooxybiont 
in fresh water. In Nippon many relic animals occur in lakes 
the deep water of which is destitute of dissolved oxygen in 
summer. This, however, is not sufficient reason to conclude 
that our marine relics are euryoxybionts, because in such lakes 
the animals live in shallow water, especially of sandy bottom, 
due to their greater adaptability to the change of water tem- 
perature. While Myeis lakes in Europe are usually of the 
oligotrophic Tanytaraue type, Neomyais lakes in Nippon belong 
to the eutrophic plumoaua type. 

In most cases the spawning of marine relics takes place in 
winter or early spring, as is the case in glacial marine relics. 

GEOGRAPHY OF RELIC LAKES 

The marine relics in Europe and North America appear in 
those lakes which were below sea level in the glacial period or 
just inside of the terminal moraines ; the altitudes of these lakes 
may be over ISO meters above the present sea level, and the 
distance from the sea several hundred kilometers. In Nippon 
the highest lake where Neomyais appears is situated at an alti- 
tude of only 10 meters above the sea ; namely, Seseki-numa and 
Syana-numa in Etorohu-sima; and all relic lakes lie near the 
coastal region. The deepest Neomyaia lakes are Toro-numa in 
Etorohu-sima, 22.6 meters deep, and Tohutu-ko in Kunasiri- 
sima, 21.5 meters deep. Our l^es with relic fauna are either 
drowned valleys dammed up by sand dunes, or lagoons isolated 
from the ocean by the alluvia, which gradually became fresh, 
and they are distributed in the regions of land elevations. It 
is thought easier for marine animals to invade brackish waters 
in the Tropics than in cooler parts of the earth, because the 
presence of monocarbonates in the water helps in the elimina- 
tion of carbon dioxide.fiB) Pelseneerfi?) also reviewed evi- 
dence which indicates that marine animals in tropical regions 
are at present becoming adjusted to fresh water, especially along 
the coast of southern Asia, wliere heavy rains considerably 
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dilute the ocean. The marine relics and land-locked animals in 
Nippon are, according to our present knowledge, more numerous 
in northern than in southern regions (text fig. 1). Many of 
these animals are of northern origin and need the cold water. 
The northern sea has a lower salinity than the tropical sea, and 
is, I think, freshened as effectively by the melting ice as by the 
rain, if such is a condition for marine inhabitants to become 
fresh-water animals, and the low temperature makes respiration 
easier. 
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FRESH-WATER DIATOMS PROM THE ENVIRONS OF 
VLADIVOSTOK 

By B. W. Skvobtzow 
Of Harbin., Manehoukuo 

ONE PLATE 

The first sample of fresh-water diatoms from the environs 
of Vladisvostok was collected by me in the Summer of 1928, when 
I visited with Prof. V. M. Savich the Botanical Garden of 
Vladivostok University in the environs of Okeanskaia station, 
near Amur Bay, in a forest Hypnum bog. This bog was about 
50 m from the sea shore, about 1 m wide and no more than 
20 cm deep. The examination of the present collection gave 
the following results : (a) The diatom flora of this Hypnum bog 
must be regarded as associated with subeerial diatoms, (b) 
Forty-two different forms of fresh-water diatoms have been 
recorded, in addition to several marine species, as Coseinodiacua 
radiatua Ehr., Gramtnatophora oceanica Ehr., Synedra affinia 
Kiitz., Cocconeia acutellum Ehr. var. japonica Skv., and Meloaira 
sp. They all have been deposited here by the wind with sea 
sand, (c) Among fresh-water forms predominate: Eunotia 
htnaria, Eunotia alpina, Eunotia fiexmaa, Gomphonema acu- 
minatum var. coronata, Gomphonema anguatatum, Gomphonema 
intricatum, and various small Pinntdaria. (d) Several interest- 
ing forms have been recorded in the collection, as Meloaira 
roeaeana var. aaiatica, recently described from North Manchu- 
ria; Eunotia monodon var. koreana, reported as a fossil from 
South Korea; Navicvla lapidoaa, knovm from Europe; Pinnu- 
laria Balfouriana var. atauroptera, reported from Nippon and 
North Manchuria, (e) The following are described here for the 
first time: Caloneia lepidula var. major var. nov., Pinnularia 
atreptoraphe var. minor var. nov., Pinnularia atreptoraphe var. 
interrupta var. nov., Cymbella ventricoaa var. areuaia var. nov., 
and Cymbella turgida var. muaeoaa var. nov. 

All forms found in the above sample are briefly described be- 
low. The diagrams have been prepared by me. 


2S1 



262 The PMUpjpine Journal of SoUwe um 

Nu.onau BOBBBANA Babh. Plato 1. ig. tt. 

Melo$ira roe$eana Rabh., Van Hkubck, Synopaia (m0>1885) pL 89, 
fig. 5. 

Frostule barrel>shaped, with a thick membrane covered with 
longitudinal rows of small puncta, on side of valve appearing 
circular, with distinct marginal spines. Valve diameter 0.017 
mm; Bows of puncta 8 ; puncta 18 in 0.01 mm. Infrequent. A 
suberial diatom, widely distributed. Reported from North 
Manchuria. 

HBIASIBA BOESBANA Babb. m. EPIDENDBON Gmow. Plato 1. If. M. 

Melo$ira roeteam Rabh. var. epideiidron Gninow, Van Hburck, Sy* 
nopaia (1881-1886) pL 89, figs. 17-18. 

Frustule more robust, but with coarser strise. Valve diameter 
0.08 mm; strise 16, puncta 18 in 0.01 mm. Infrequent. 

MELOBIBA BOESEANA Babb. rar. A8UT1CA Skrattaair. Plato 1, Ag. 31. 

Melotira ro0$eana Rabh. var. asiatiea Sktobtzow, Subiarial diatom 
fiora from Pin-Chian-Sheng Province, Manchoukuo. Philip. Joum. 
ScL 6S (1938) 268-281, pL 3, figs. 1 and 3. 

Differs from the type in its more robust strife and in the ab- 
sence of marginal spines. Valve diameter 0.017 mm; strise 6, 
puncta 18 to 20 in 0.01 mm. Infrequent. Reported from Man- 
churia. 

TABBUABU PBNBSXKATA <Lmb.) Katateg. 

TabtUaria fene$trata (Lyngb.) Kfitzing, Fb. Hdstbdt, Bacillar. (1980) 
122-128, fig. 99. 

Valve linear, with capitate ends and undulate middle part 
Length, 0.068 mm. Infrequent 

STMBDBA AMPHICBPHALA EBtotag. 

Bynadro ampMeephdla KfiUng, FB. Husvedt, Bacillar. (1980) 166, 
fig. 178. 

Valve linear-lanceolate, with subcapitate ends. Length, 0.087 
mm; breadth, 0.0025. Strise 16 in 0.01 mm. Infrequent 

■OMOTU LUNABIS (Ehr.) Onamr. 

Evnotm bmarU (Ehr.) Gninow, Fb. Hubiedt, Badllar. (1980) 188, 
184, fig. 249. 

Valve lunate, linear, with broad-rounded ends. Length, 0.058 
to 0.0102 mm; breadth 0.0084 to 0.0042. Strise 15 in 0.01. 
Common. 
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aimom alpina (Nmk.) antodt. 

Eunotia alpina (Naeg.)> Fr. Hubtedt, BacillAr. (1980) 186, fig. 262. 

Differs from the preceding species in its narrower valve. 
Length, 0.06 mm; breadth, 0.0017. Stris 15 in 0.01 mm. In- 
frequent 

EUNOTU runcnosA xttafaw. pua* t. at. «. 

Eunotia flexmoa Kfitzing, Fa. Hubtedt, Bacillar. (1980) 180, fig. 268. 

Valve almost linear, with parallel margin and slightly capitate 
ends. Terminal nodules distinct, each with a long bayonet- 
shaped fissure in the middle part. Length, 0.12 mm; breadth, 
0.008. Striae 12 in 0.01 mm. Not common. 

eunotia MONOOON Bhr. w. KORBANA Skr. PUto 1, St. IS. 

Eunotia monodon Ehr. var. koreana Skvortzow, Neogene diatoma 
from the environs of Gensan, Korea (1936) pL 1, figs. 18, 14, 19, 
20, 80, 33. 

Valve linear, slightly lunate, dorsal margin moderately curved, 
ventral slightly concave. End broad and rounded. Length, 
0.045 mm; breadth, 0.01. Striae 6 in 0.01 mm. Infrequent. 
Reported as a fresh-water fossil from South Korea. 

EUNOTU BIOIBBA KIU. Plat* 1, fls*. 1 uul II. 

Eunotia higibba KOtz., Fr. Hubtedt, Bacillar. (1980) 176, fig. 214. 

Valve lunate, ventral slightly concave, dorsal bi-arcuate, ends 
obtusely capitate. Length, 0.02 to 0.042 mm; breadth, 0.0085. 
Striae 11 to 12 in 0.01 mm. Not common. 

COCCONBIB PLACBNTULA <Bhr.) vu. LINBATA (Ekr.) Om. 

Coeeoneio placentula (Ehr.) var. lineata (Ehr.) Cleve, Fb. Husibdt, 
Bacillar. (1080) 190, fig. 262. 

Valve elliptical with broad ends. Length, 0.01 mm; breadth, 
0.017. Infrequent. 

CALONXm LBFlDtJLA (Onm.) Cl«r« T«r. MAJTOE vftr. hot. Fimte U Ac- 

Major quam forma typica. Longis valvis 0.056 mm; latis 
valvis 0.006. Striis 24 in 0.01 mm. Habit, inter Hypnwn in 
aquis dulcis stagnalis prope Vladivostok, Siberia Orientalia. 
Legit B. W. Skvortzow. 

Valve linear with straight margin and rounded ends. Me- 
dian line filiform, more robust in the middle with long comma- 
shaped terminal fissures and distinct central pores. Axial area 
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linear, somewhat less than i of the breadth of the valve, with 
suborbicular central area. Longitudinal marginal band distinct. 
Twice longer than the t3rpe. Length, 0.056 mm; breadth, 0.006. 
Stri» 24 in 0.01 mm. Infrequent. The type is known from 
Europe. 

8TAUBONBI8 PHOENICBNTBROH Ihr. fe. GRACILIS (Dispd). Plato 1, Sc. M. 

Stauroneia phoenieenteron Ehr. var. gracilia Cleve, DiPPEL, Diatomeea 
der Bhein-Mainebene (1906) 82, fig. 174. 

Valve narrow-lanceolate with subacute ends. Length, 0.111 
mm ; breadth, 0.01. Striae radiate, 18 in 0.01 mm. Infrequent. 

KAVICITLA LAOBRBElHn Oare tw. INTERMEDU HuttoiH. PUto 1, Sc*. 1* aaS M. 
Navioula LagerheimH Cleve var. intermedia Hustedt, A. ScHMlDT, 
Atlas Diatom. (1930) pi. 870, fig. 22. 

Valve elliptic-lanceolate with broad-rounded ends. Striae ra- 
diate and punctate. Isolated puncta distinct. Length, 0.017 to 
0.082 mm; breadth, 0.006 to 0.007. Striae 20 to 21 in 0.01 mm. 
Common. A typical subaerial diatom. 

NAVICULA LAPIDOSA KraMk*. Plato 1. Sc. SI. 

Navieula lapidota Krasske, Fr. Hustbdt, Bacillar. (1930) 272, fig. 444. 

Valve rhombical-elliptic with attenuate round ends. Striae 
very fine, about 26 in 0.01 mm. Length, 0.0153 mm; breadth, 
0.0068. Somewhat smaller than the type. Reported from 
Europe and northern Manchuria. 

NAVICULA CONTBNTA Onui. to. BICEPS Arnott. Plato 1, Sc. M. 

Navieula contenta Grun. fo. bUsepe Amott, Fb. Husteot, Bacillar. 
(1930) 277, fig. 4680. 

Valve linear, slightly constricted in the middle. Ends broad- 
rounded and subcapitate. Length, 0.011 mm; breadth, 0.002. 
Striae very line, indistinct. Common. A subaerial diatom. 

NAVICULA CONTBNTA Onmow to. ELUPTICA Kraailn. Ptoto 1. Sc. t1. 

Navieula contenta Grun. var. eUiptica Erasske, Fa HuBTEDT, Bacillar. 
(1930) 278. 

Valve elliptical with broad ends. Length, 0.0086 mm ; breadth, 
0.002. Infrequent. 

NAVICVLA lONOTA KraMln. Plato t. Sg. U. 

Navieula ignota Krasske, Beitrfige sur Keirntnis der Diatomaceen- 
fiora der Alpm (1982) 116, pL 1, fig. 19. 

Valve linear-triundulate. Length, 0.019 mm; breadth, 0.006. 
Striae 12 to 18 in 0.01 mm. Infrequent. Reported from North 
Mandiuria and from Shanghai. 



•#,s Skvortzow: Vladivostok Freah-Water Diatoma 256 

NAV1CI7LA BBINHAHimi Onmew. 

Navieula Revnkardtii Grunow, Fr. Hubiudt, Bacillar. (1930) 801, 
fig. 519. 

Valve elliptic-lanceolate, with very robust lineate costas. 
Length, 0.052 mm; breadth, 0.016. Costae 7 in 0.01 mm. 
Smaller than the t3rpe. Infrequent. 

PlNNULAaU 8UBCAP1TATA Qn«.T Plat* 1. tat. 14. li. ». 

Pinnnlaria mboapitata Greg., Fa. Hostedt, Bacillar. (1930) 817, 
fig. 671, 

Valve linear-lanceolate, with slightly capitate ends. Central 
area a broad fascia. Length, 0.034 to 0.036 mm ; breadth, 0.0042 
to 0.006. Striae 11 to 14 in 0.01 mm. Common. 

PINNULARIA CIBBA Ehr. fa. SUBUNDULATA Maror. Plat# 1, ago. U aad II. 

Pinnularia gibba Ehr. fo. aubundulata Mayer, Fa. HusTEin, Bacillar. 
(1980) 827, fig. 601. 

Valve linear-lanceolate, moderately triundulate, with subcapi- 
tate ends. Length, 0.049 to 0.064 mm ; breadth, 0.007 to 0.0085. 
Costae 9 to 10 in 0.01 mm. Common. 

PINNVLABU BRBVICOSTATA Clara. 

Pinnvlarxa, brevwoatata Cleve, Fa. HuBtEDT, Bacillar. (1980) 329, 
fig. 609. 

Valve linear, with rounded ends. Axial and central area unit- 
ing in a broad-linear space. Length, 0.124 mm ; breadth, 0.017. 
Costae 7 in 0.01 mm, not interrupted in the middle. Somewhat 
longer than the type. Median line straight. Common. 

PDfNVlARlA BALPOURIANA Grm. rat. STAUBOPTEBA SkroftMw. Pbta 1. flg. 21. 

Pinnularia Balfouriana Grun. var. atauroptera Skvortzow, Diatoms 
from Kizaki Lake, Nippon (1936) pi. 16, fig. 16. 

Valve elliptic-lanceolate, with broad ends. Central area a 
broad transverse fascia. Length, 0.0187 mm; breadth, 0.006. 
Costae 9 to 10 in 0.01 mm. Not conunon. Reported from Kizaki 
Lake, Nippon, and from North Manchuria. 

PINNDLAIIIA MICROSTAUBON (Bhit.) Clara. Pbta t. Ag. 11. 

Pinnularia mieroatamron (Ehr.) Cleve, Fa. HuSTEDT, Bacillar. (1930) 
320, fig. 582. 

Valve linear-lanceolate with subrostrate ends. Axial area en- 
larged and dilated in the middle in a broad transverse fascia. 
I..ength, 0.051 mm; breadth, 0.009. Costae 9 in 0.01 mm. In- 
frequent. 
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POmULAXU STBBPTOBAnU Otri w. MINOB *w. bmt. FUto 1, tf. S. 

Minor quam forma typica et costis latior. Longis valvia 0.081 
mm; latis valvis 0.016. Costis 6 in 0.01 mm. Habit, inter 
Hypnum in aquis dulcis stagnalis prope VladivostdE, Siberia 
Orientalis. Legit B. W. Skvortzow. 

Valve linear with straight margins and subcuneate, rounded 
ends. Median line robust and distinctly complex. Central area 
Buborbicular. Costae moderately convergent at the ends, with 
distinct longitudinal band. Length, 0.081 mm; breadth, 0.015. 
Costae 6 in 0.01 mm. Smaller than the type and more robust 
striae. Common. 

mnnnuuuA steeptobaphe a«v« w. intebbupta w. mt. Pbt* i. sti. 1 . 1. 

Differt a typo valvis angustis, area centralis uni-biinterruptis. 
Longis valvis 0.107 ad 0.122 mm; latis valvis 0.017 ad 0.0187. 
Costis 6 ad 7. Habit, inter Hypnum in aquis dulcis stagnalis 
prope Vladivostok, Siberia Orientalis. Legit B. W. Skvortzow. 

Valve linear with parallel margins and subcuneate ends. Me- 
dian line strongly complex. Axial area linear, somewhat less 
than a third of the breadth of the valve, in the middle uni- or 
bilaterally interrupted. Striae slightly divergent in the middle 
and convergent at the ends. Longitudinal band very strong. 
Length, 0.107 to 0.122 mm; breadth, 0.017 to 0.0187. Costn 6 
to 7 in 0.01 mm. Common. Differs from the type in narrower 
valves and interrupted costae in the middle part. 

PUnmiABU OENTELIS (DoBk.) CI«t« var. SIBIBICA SImrtww. Plat* t, Sc. I. 
Pinnularia gentilia (Donk.) Cleve var. aibiriea Sktobtzow, DUtonu 
collected by D. Y. Okada in Nippon pL 2, fig. 2. 

Valve linear, slightly undulate in the middle and rounded 
ends. Median line strongly complex. Axial area narrow, less 
than i of the breadth of the valve. Costae moderately divergent 
in the middle and convergent at the ends, 6i to 7 in 0.01 mm. 
Length, 0.17 mm; breadth, 0.022. Differs from var. sibirioa 
in its longer and broader valves. Common. Reported from 
Lake Kenon, near Chita, Transbaikalia, Siberia ; and from Cen- 
tral Nippon. 

POfNCLABU BOBEALU Ehr. Plat* 1, Sc. •. 

Pinnularia borealia Ehr., Fk. HosniDT, BscilUr. <1980) 886, fig. 697. 

Valve elliptic, with subtruncate ends. Costae very robust. 
Length, 0.08 mm; breadth, 0.009. Costae 6 in 0.01 mm. Com- 
mon. 
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CnantLA VKiniKlCOSA Kttelair TM. ABCDATA mr. MV. Mato 1. •(. SO. 

Differt a typo valVis ventre directia, raphe leniter arcuatia. 
Longia valvia 0.024 mm; latia valvis 0.0086. Striia ventralia 
12, doraalis 8 in 0.01 mm. Habit, inter Hypnum in aguia 
dulcia atagnalia prope Vladivostok, Siberia Orientalia. Legit 
B. W. Skvortaow. 

Valve aemi-elliptic, straight at ventral and arcuate at the 
dorsal aide. Median line arcuate. Axial and central areas in- 
distinct. Length, 0.024 mm; breadth, 0.0085. Striae, ventral 
12, dorsal 8 in 0.01 mm. Differs from the t3rpe in its straight 
ventral margin and arcuate median line. Infrequent. 

CnaXLLA TUROIDA (Cnt.) Cl«r«. Plate 1. U. ». 

Cymhtlla turgida (Greg.) Gleve, Fa. HusTSOT, Bacillar. (1930) 868, 
fig. 660. 

Valve arcuate, ventral side centrally moderately gibbous. Me- 
dian line almost straight. Length, 0.039 mm; breadth, 0.0086. 
Striae 6 in 0.01 mm. Common. 

CTMBELLA TtTBOIDA (One.) am Tar. MUSCOBA rar. nor. Pkte t. Bf. IT. 

Differt a typo valvis attenuatis cum polis productis et sub- 
acutis, ventre leniter undulatis, dorso arcuatis. Longis valvis 
0.081 mm; latis valvis 0.007. Striis ventralis 8 ad 9, dorsalis 8 
ad 9 in 0.01 mm. Habit, inter Hypnum in aquis dulcis stagnalis 
prope Vladivostok, Siberia Orientalis. Legit B. W. Skvortzow. 

Valve lunate, with undulate Ventral and gibbous dorsal side. 
Ends attenuate. Axial and central area indistinct. Median 
line about straight. Length, 0.031 mm; breadth, 0.007. Strise 
dorsal and ventral 8 to 9 in 0.01 mm. Infrequent. Differs 
from the type in it elongate and subacute ends. 

OOMPBONSMA PASVULUM (KBta.) Onnww rar. EXILISBIMA flnm. Plate 1. Br. *». 
Gomphontnm parvulum (Kiitz.) Grunow var. exUiaaima Grun., Vam 
Hburck, Synopsis (1881-1885) pL 26, fig. 2. 

Valve lanceolate-clavate with the apex broader than the basis. 
Length, 0.02 mm; breadth, 0.0042. Stria 14 in 0.01 mm. In- 
frequent 

aOMPIONIlU nnrtUCATUM Xlta. Tar. PCXUA Onmov. Phte 1. Bs. ». 

Gompkonania inirieaium KUts. var. pumila Grunow, Fa. HusTIDT, 
BaeUlar. (1980) 376, fig. 699. 

Valve linear-clavate. Isolated punc^a distinct Length, 0.028 
mm; breadth, 0.0042. Stria 10 to 11 in 0.01 mm. Rs^. 
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GOMTHOHnU ANGUnATUK OSMt.) lUM. IM* t t*. «4. 

Gompkwuma anpiMtotum (Ktttx.) BAbb., Fr. flGsnoT, BAdOtr. 
(1980) 878, fig. 690. 

Valve lanceolate^vate, tapering from the middle to boQi 
ends. Length, 0.08 mm; breadth, 0.0051. Strie 8 in 0.01 mm. 
Isolated puncta distinct. Common. 

GOMraomau imtbicatuii kuaw. nat* i. tg*. n ii. 

Gomphontma intrieaium Ktttdng, Fs. Hubtsdt, BacUIat. (1980) 87S, 
fig. 697. 

Valve narrow, lanceolate-clavate, with long ^ubacute ends. 
Length, 0.084 to 0.086 mm; breadth, 0.005. Strise 8 to 10 in 
0.01 mm. Common. 

eOMraomilA ACmnNATUM U»a. w. COBONATA (Bkr.) W. SmIO. 

Gompfionema acuminatum Ehr. var. eorottata (Ehr.) W. Smith, Fa 
HUSTHDT, Bacillar. (1980) 870, fig. 684. 

Valve subconstricted-clavate, with apiculate apex. Length, 
0.057 nun ; breadth, 0.012. Strise 12 in 0.01 mm. Very common. 

■riXBSmA ABGOS KAtaiaa. 

Epttkemia argvt Kfitzing, Fa. HosncDT, BacUlar. (1980) 883, fig. 727a. 

Valve moderately curved with subcapitate ends. Length, 
0.054 mm; breadth, 0.009. Strise, 10 in 0.01 mm. Infrequent, 

aawAiuoDU gibba (bii».) o. mul 

RhvpaMiia gibba (Ehr.) 0. MOIL, Fa. Hustbot, Bacillar. (1930) 890, 
fig. 780. 

Valve with straight ventral side and arcuate reflexed dorsal 
margin. Rare. 

BAirmCHU AliraiOZTS (BIw.> Om. fo. CAPRATA O. WDI. 

Smtiuekia amphioxga (Ehr.) Gron. fo. eapitata 0. Mfill., Fb. Hub* 
not, Bacillar. (1980) 894, fig. 748. 

Valve linear, moderately curved, with capitate ends. Length, 
0.061 mm; breadth, 0.007. Keel puncta 8, strise 20 in 0.01 mm. 
Infrequent. 

HAMTZBCBU AMmOXTS (Ukt.) Gra. mr. VIVAX amte.) OraMW. 

HanUttohia ampMoceya (Ehr.) Gnm. var. vioaa (Hants.) Gnmow, 
Fb. Hustxdt, BadUar. (1080) 894, fig. 750. 

Valve linear-lanceolate, moderately curved, with long atten- 
uate ends. Length, 0.125 mm; breadth, 0.01. Keel puncta 6, 
strise 18 in 0.01 mm. Infrequent 
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NiraMsu PiUJBA <nta.) w. saidb. pim* i. tg. m. 

NiOtsekia paUa (KOts.) W. Smith, Ft. Hosmyr, Bacillar. (1980) 419, 
Of. 801. 

Valve linear-lanceolate, parallel in the middle and attenuate 
at the ends. Length, 0.022 nun; breadth, 0.0(^6. Keel puncta 
9 in 0.01 mm. Strie indistinct. Common. 
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ILLUSTRATIONS 

Puts 1 

Fxos. 1 and 2. Finnularia streptoraphe Clove var. v/itamipta var. nov. 
Flo. 3. Pmmdaria Btrepioraphe Clevs var. minor var. nov. 

4 CaUmeU lepidula (Grun.) Cleve var. major var. nov. 

6. Pinmilaria gentilii (Donk.) Cleve var. oibirtea Skv. 

6. Eunotia flexuoBa KOtz. 

7. Eunotia higibba KUtz. 

8. Cymbella turgida (Greg.) Cleve. 

9. Pinnularia borealU Ehr. 

XO. Navieula Lagerhovnii Cleve var. intermedia Host. 

IX. Pinnularia miercBtauron (Ehr.) Cleve. 

Figs. 12 and 18. Pvnularia gibha Ehr. fo. nubundulata Mayer. 

14 and 16. Pintiularia Bubcapitata Greg? 

Fig. 16. Eunotia bigibba Kiitz. 

17. CgmbeUa turgida (Greg.) Cleve var. mmeoaa var. nov. 

18. Navieula Lagerheimii Cleve var. intermedia Hust. 

19. Navicida ignota Krasske. 

20. CymbeUa ventricoBa KUtz. var. arouata var. nov. 

21* Piftnulam Bubcapitata Greg? 

22. Gomphonema intricatum Kiitz. var. pumila Grun. 

28* NUzBohia palea (Kiitz.) W. Smith. 

24* Gomphonema anguetatum (Kiitz.) Rabh. 

25. Pinnularia Balfouriana Grun. var. stauroptera Skv. 

26* Navieula eontenta Grun. fo. hicepe Arnott. 

27. Navieula eontenta Grun. fo. clliptica Krazeke. 

28. Meloeira roeeeana Rabh. 

29* Meloeira roeeeana Rabh. var. asiatiea Skv. 

80* Gomphonema parvulum (KOtz.) Grun. var. exiliasima Grun. 
81* Navieula lapidoea Krazske. 

FXQ8* 82 and 88. Gomphonema intrieatum Kiitz. 

Fig. 84 Meloeira roeeeana Rabh. var. epidendron Grun. 

86* Bumotia monodon Ehr. var. koreana Skv. 

86* Stauroneie phoenieenteron Ehr* fo. gracUie (Dippel). 
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SUBA«RIAL DIATOMS FROM PIN-CHIANG-SHENG 
PROVINCE, MANCHOUKUO 

By B. W. SsTOitTzow 
Of Harbin, Manehonkuo 

FOOS VLUm 

In 1986 I examined several small collections of suba6rial dia- 
toms from different parts of Eastern Asia. The material for 
this investigation consisted of three samples collected by me 
in Pin-Chiang-Sheng Province, Manchoukuo. Sample 1 was col- 
lected in Harbin, September 20, 1927, from the bark of Vlmus 
manahurica Nakai; sample 2 was collected in eastern Harbin, 
near Maoershan Railway Station, July 20, 1927, on mosses on 
rocks along a mountain river ; sample 8 was collected in eastern 
Maoershan, near Mifun Station, September 5, 1927, in mosses 
on mountain rocks. SubaSrial diatoms associated with blue- 
green algie growing in the bark clefts of a Manchurian elm 
were removed with a hard brush, washed, and the sediment col- 
lected and boiled in acids. The mosses from rocks were sub- 
merged in water, squeezed by hand, and the greenish brown 
sediment examined for diatoms. 

The examination of the three samples gave the following re- 
sults: Fifty-nine forms were recognized, 82 per cent of which 
were new to science and about 90 per cent new to Manchoukuo. 
The most interesting finds were Melosira roeseana var indica, 
recently reported by me from Calcutta, India ; Stauroneia parvula 
var. rupeatria, found on rocks near Hangchow, Chekiang, China ; 
Pinnularia B<dfouriana Var. atauroptera, known from Kizaki 
Lake, Nippon; Hantzachia amphioxya var. compacta, reported 
from Tibet. The forms found in greatest abundance on the bark 
of a Manchurian elm in Harbin were Navieula iMgerheimU var. 
intermedia and Hantzachia amphioxya. On the rock mosses of 
the Maoershan district M^aira roeaeana var. epidendr&n and 
var. aaiatiea, Aehnanthea eoarctata, Navieula Lagerheimii var. 
intermedia, Navieula Kotaehii var. rupeatria, and Hantzachia 
amphioxya var. compacta, were the most prevalent. On the 
mosses from Mifun mountains Mdoaira roeaeana var. aaiatiea, 

268 



264 The Philippine Journal of Seienee im 

Aohnmthea eoarctata, Navicula Lagerheimii var. intermedia, 
Navicula Kotschii var. rupeetria, Navicula eontenta fo. bieepa 
and fo. parcUlela, Pinnularia lata fo. thuringiaea, Eantzaehia 
ampkioxys, with var. vivax and var. eompacta, were abundant 
Compared on the basis of the present collection, the subaSrial 
diatom flora of North Manchuria has a comparatively large 
number of species in common with that of Europe, although the 
floristic composition is different. All flfty-nine subaSrial dia- 
toms found in the above samples from North Manchoukuo are 
described below. The diagrams have been made by me with the 
aid of Apochromat 2 mm of E. Leitz and Compens-Oculars Nos. 
6, 8, and 12. In the following list of algse the sample number 
after each species indicates the particular locality from which it 
was obtained. 

MBLOSnU BOESEAMA Habh. Plato ». te. Mt Plato t. Sta. ( awl Ut Plato 4. Iga. 4 
and St. 

Melotira roeaeana Rabh. Van Hedrck, Synopsis (1881-188S) pi. 89, 
figs. 1-6; A. Schmidt, Atlas Diatom. (1893) pi. 176, figs. 7-14; 
Fr. Hustedt, Die Kieselalgen (1927) Lief. I, 266, 267, fig. 112a, b. 

Frustules in long fascise, attached to the moss filaments. Valve 
in zone view cylindrical, with rounded discus rim, covered with 
spines. Sulkus broad and very distinct. Kollum covered with 
longitudinal punctate lines. Valve height, 0.017 to 0.034 mm; 
breadth, 0.01 to 0.012. Strise 9 in 0.01 mm. Valve in valve 
view circular, separated into three areas. Marginal area with 
a marginal rib with fine spines irregularly radiating. Diam- 
eter of outer areas about i that of valve, composed of radiating 
rows of beads; inner area a circular hyaline central space with 
two large beads. Common. Samples 2 and 8. 

MBUMIBA BOESEANA BaUi. ▼«r. EPIDBNDBON Gnnww. Plato t, tsa. 4 aM 14. 
Mehtira roeaeana Rabh. var. epidendwn Gninow, Van Heubck, Sy- 
nopsis (1881-1885) pi. 89, figs. 17, 18. 

Differs from the type in its coarser structure. Valve height, 
0.032 to 0.047 mm ; breadth, 0.01 to 0.08. StrUe 14 in 0.01 mm. 
Kadiating rows alternately longer and shorter. Marginal spines 
distinct. Central space with 1 to 6 isolated beads. Abundant 
Sample 2. 

MELOSIBA BOESEANA Babh. w. EPmENDBON Orsa. fa. PODOCTCUA Omair. Plato 

1. St. 4. 

Meloaira roeaeana Rabh. var. epidendron Onmow fo. podoeiytita 
Grttnow, Van Heubos, Synopsis (1881-1885) pL 69, figs. 19, SO. 
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Differs from var. epidendron by the presence of large pores 
around the valve. Valve height 0.03 nun ; breadth, 0.024. Striae 
14 to 16 in 0.01 nun. Sample 2. 

MStOSgA BOBSBAKA BiAh. m. EPOIBNOBOX Gna. U. SPINOSA U. Mr. Plato 
t, It. *. 

Valvis formae typicae consimilis, area centralis spinosa. Long- 
is valvis 0.06 mm; latis valvis 0.04 ad 0.051. Stdis 16 in 0.01 
mm. Habit, in rupestris muscoides prope Maoershan, Pin- 
Chiang-Sheng Province, Manchoukuo. Legit B. W. Skvortzow. 

Differs from var. epidendron Grun. by the presence of small 
spines in the center of the valve. Infrequent. Sample 2. 

mUMOU BOBSBAKA Babh. w. INDICA Skrartiow. Pbto 4i St. t. 

Uelotira Roeteana Rabh. var. indiea Skvobtzow, Diatoma from Cal- 
cutta, India (1985) 180, pi. 1, fig. 1. 

Differs from the type in broad marginal zone with a diameter 
of about i of the valve with large, robust spines. Diameter of 
the valve, 0.04 to 0.045 mm. Striee 9 in 0.01 mm. Infrequent. 
Sample 8. Reported from Calcutta, India. 

MBLOSIKA BOBSBAKA Itobh. rar. A81AT1CA rar. aar. Plato I. Sta. 1 and t. 

Valvis 0.013 and 0.037 mm metientibus, striis marginalibus 
radiantibus hyalinis, circiter 0.008 and 0.009 in 0.01 mm, jugis 
radiantibus punctatis, ad marginem valve 6 ad 6 dispositis. 
Area central! hyalina, tribus maculis ornata, maculis valvis infra 
in intervalla macularum valvi positis. Spinis marginalibus 
nullo. Habit, in rupestris muscoides prope Maoershan, Pin- 
Chiang-Sheng Province, Manchoukuo. Legit B. W. Skvortzow. 

Valve view circular, with distinct marginal area without mar- 
ginal spines. The outer area composed of the extension of the 
radiating 29 to 31 rows of beads. Each row at the marginal 
part is composed of 5 to 6 chains of beads, diminishing slightly to 
the central space. Rows radial, alternately longer and shorter, 
with distinct interspaces opposite the origin of the latter. Cen- 
tral space hyaline, with three isolate large beads. Valve breadth, 
0.018 nun; valve height 0.02 to 0.022. Radiating rows 8 to 5; 
beads in marginal part 8 to 9 ; beads on the inner part 18 to 20 
in 0.01 mm. Common. Samples 2 and 3. Differs from the 
type in its radiating beaded area similar to the StephamdJiaeua 
eareonenttia Grun., and in the absence of marginal spines. 

PBAOnUUUA CAPnClHA Dmm. w. MBSOUVTA (Bdh.) Orwww. 

FragUufia eapudM Desm. vur. metohpta (Rabh.) Grunow, Fa. Hue- 
mn, Badllar. (1980) 188, fig. 128. 
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Valve linear, constricted in the middle. Ends subrostrate. 
Length, 0.0288 mm; breadth, 0.0025. Striae 18 in 0.01 mnu 
Rare. Sample 2. 

innOBA ITLKA (Nitawh) thr. w. AHPBlBnTNCBini <Skt.> Oraww. 

Stinedra ulna (Nitzwh) Ehr. vnr. amphirhynehu$ (Ehr.) Grnnow, 
A. SCHIODT. AtlM Diatom. (1914) pL 802, figs. 28-86. 

Valve narrow linear-lanceolate, with attenuate capitate ends. 
Length, 0.17 mm; breadth, 6. Strie 8 in 0.01 mm. Filaments 
only. Rare. Sample 2. 

EimOTia PBASatmA Shr. PUM 1. agi. U. M, tad M. 

Eunotia praarupia Ehr., A. SCHMIOT, Atlas Diatom. (1911) pL 278, 
figs. 12, 14, 26. 

Valve lunate-curvate, with arcuate dorsal side and moderately 
curvate ventral. Ends subrostrate and broad-round. Terminal 
nodules distinct. Length, 0.087 to 0.057 mm; breadth, 0.01 to 
0.017. Strie 12 to 15 in 0.01 mm. Common. Samples 2 and 3. 

nmOTU PBAIBVPTA Bhr. tw. INFLATA Gran. fb. CDBTA. PUto 1 . •>. 3 T. 

Eunotia praerupta Ehr. var. infiata Grun. fo. eurta A. Schmidt, Atlas 
Diatom. (1911) pi. 273, fig. 8. 

Differs from the type in its broad, inflated ends. Length, 
0.022 mm; breadth, 0.()068. Striie 9 in 0.01 nun. Rare. Sam- 
ple 2. 

nmOTlA MONODON Bhr. rw. MINOH <W. Sadtb) Hut to. B1DBN8 (W. Smitli). Pint* 
1. Sn. ts to IT. 

Eunotia manodan Ehr. var. major (W. Smith) Hiut. fo. bidont (W. 
Smith), A. Schmidt, Atlas Diatom. (1911) pi. 278, figs. 86-88, 40. 

Valve slightly lunate or nearly straight. Dorsal arcuate, 
biundulate. Ends broad-rounded. Ventral side moderately 
curvate. Length, 0.015 to 0.02 mm; breadth, 0.005. Strim 12 
in 0.01 mm. Common. Sample 2. 

BVNOTU BIGIBBA KItabw. Plato 1, tf. Mt PUto I, Ss. 11; Plato I, Asa. « and *. 

Eunatia bigibba Kfitzing, A. Schmidt, Atlas Diatom. (1918) pi. 890, 
9, 17-19. 

Valve moderately curved, with distinct biundulate dorsal mar- 
gin and slightly concave ventral. Ends broad subcapitate and 
distinctly abrupt Length, 0.025 to 0.089 mm; breadth, 0.0085 
to 0.01. Strie 10 to 15 in 0.01 mm. Common. Sample 2. 
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■DNOTU aionUA WUm. Tar. PUMIUl Gnaiav. Rat* 1. ag. **• 

Euaotia bigibba Ktttc. var. pumUa Gmnov, Fk. Husixdt, Bacillar. 
(1930) 175, fig. 26. 

Smaller than the type. Length, 0.0168 mm; breadth, 0.0068. 
Strife 16 in 0.01 mm. Shorter stria between longer stria on 
the margin of dorsal side distinct. Rare. 

BimOTU BamSA nua. rar. BUPBSTBa vac. aar. Plata 1. Sg. 1». 

Differt a typo crenae dorsali abruptis. Valvis longis 0.064 
mm ; valvis latis 0.013. Striis 10 in 0.01 mm. Habit, in rupes* 
tris muscoides prope Maoershan, Pin>Chiang*Sheng Province, 
Manchoukuo. Legit B. W. Skvortzow. 

Differs from the type in abruptly obtuse dorsal undulations. 
Length, 0.064 mm; breadth 0.013. Stria 10 in 0.01 mm. Un> 
common. Sample 2. 

aUNOTU QBACILU (Bhr.) Balb. Plata t. Sg. •. 

Eunotia graeUia (Ehr.) Ralfs, Fb. Husmr, Bacillar. (1930) 185, 
ilg. 263. 

Valve linear. Innately curved. Ends capitate. Length, 0.069 
mm; breadth, 0.006. Stria 11 in 0.01 mm. Rare. Sample 2. 

ACBNAMTBKS COASCTATA Brab. PUta I, Sga. 1 ta 4. 

Aeknanthea eoaretata Breb., Van Heurck, Synopsis (1881-1886) pi. 
26, ilgs. 17-20. 

Valve lanceolate, constricted in the middle. Ends subro- 
strate and obtuse. Upper valve with eccentric axial area. Low- 
er valve with an oblique median line and rectangular broad 
central area. Length, 0.082 to 0.039 mm; breadth, 0.009 to 0.01. 
Striae 12 in 0.01 mm, with robust puncta. Abundant. Samples 
2 and 8. Reported from moist earth and in mosses. 

PBUBTUUA VULGABIS Thwaltw rgr. BVPEBTBIS Ttr. mt. PlaU 4, Sg. IS. 

Differt a typo valvis marginem subplanis. Longis valvis 0.034 
mm; latis valvis 0.006. Habit, in rupestris muscosis prope 
Maoershan, Pin-(flhiang-Sheng Province, Manchoukuo. Legit B. 
W. Skvortzow. 

Valve narrow-lanceolate with attenuate broad ends. Axial and 
central areas and striee indistinct. Median line straight 
Length, 0.084 mm; breadth, 0.006. Rare. Sample 8. 

Differs from the type in Its middle undulate part. 
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wunmm warmnaa •». maw. Fi«t» i, i«. •. 

Valvis ellipticis ad marginem concavis» polls sttbcuneatis. 
Baphe dlstincta directa modice obliguiis. Area axillaris at cen- 
tralis angusta linearis, area lateralis elliptico-lanceolatis et hya> 
linis. Striis radiantes, 18 ad 20 in 0.01 mm. Longis valvis 
0.015 nom; latis valvis 0.005. Habit, in rupestris muscosis 
prope Maoershan, Pin-Chiang-Sheng Province, Manchoukuo. 
Legit B. W. Skvortzow. 

Valve elliptic, with attenuate acute ends. Median line robust, 
distinct, and arcuate throughout. Furrows narrow lanceolate, 
light in color. Central area rectangular and narrow. Stris 
sUghtly radiate, distinctly punctate, crossed by a distinct longi- 
tudinai band. Length, 0.015 mm; breadth, 0.0051. Striae 18 
to 20 in 0.01 mm. Rare. A peculiar species, akin to genus 
Diphneie. 

STAVBOMUS 08TU8A Lv«nt. Plate t. St. 11. 

Stauroneia obtwm Lagbrst., SotvatteiU'Diatomaceer ftam Spitabergea 
och Beeren Eiland (1873) 86, pi. 1, fig. 11. 

Valve long-lanceolate with attenuate acute ends. Both ends 
with transverse round siliceous ribs. Median line filiform with 
distinct terminal fissures. Axial area narrow-linear, central 
area a broad rectangular fascia. Strise radiate, punctate, about 
16 to 17 in 0.01 mm. Length, 0.072 mm; breadth, 0.012. Rare. 
Sample 2. Known from Europe, from moist rocks in mountain- 
ous districts. 

BTAUBOMBIB PARVOLA Gnm. Twr. RUPESTRIS Skrortaow. Piste 1, tg. 11. 

Stwroneia parvula Grun. var. rupeetris SxvosTZOW, Subairisl dia- 
toms from Hangchow, Chekiang Province, China, pL 1, fig. 20. 

Valve linear-lanceolate with parallel margins slightly inter- 
rupted in the middle and subrostrate ends. Striae slightly ra- 
diate, about SO in 0.01 mm. Length, 0.017 mm ; breadth, 0.0084. 
Infrequent. Sample 2. Reported from moist rocks from en- 
virons of Hangchow, China. 

STAURORRIS RUPRSTRIS 9 . arr. Plate 1, •«. 40. 

Valvis lanceolatis com polis subrostratis, obtusis et truncatis. 
Raphe directa. Area axillaris angusta inconspicuis. Area con- 
trails vitta transversa nuda interruptis. Striis transversis ra- 
diantibus, 15 in 0.01 mm. Longis valvis 0.015 nun; latis valvis 
0.0042. Habit, in rupestris muscosis prope Maoershan, Pin- 
Chiang-Sheng Province, Manchoukuo. Legit B. W. Skvortzow. 
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Valve linear-lanceolate, with broad subrostrate ends. Median 
line fUiform, axial area very narrow. Central area a broad ree* 
tanguler fascia. Striae distinctly radiate, about 15 in 0.01 nun, 
not coarser at the ends. Length, 0.015 nun; breadth, 0.0042. 
Rare. Sample 2. Akin to Stauroneis montam Krasske. 

NAVICOUIL LAGBBHXnm CIm m. OlTaBintDIA Hwt ritto 1, Sfi. 14. tl, wS m 
riato *. te. t! Plato 4. flfi. II, 14, II. IT. II, II. airf 14. 

Navieula LagerJmmii Cleve var. intermedia Hvttedt, A. ScaioOT, 
Atlas Diatom. (1980) pi. 870, fig. 22. 

Nanieula peeudoeemintilum Skvortzow, Diatoms rocoHees par le Para 
E. Licent dans le Nord de la Mandjonrie (1935) 40, pL 9, fig. 27. 
Navieuia Lagerkeimii Cleve var. intermedia Host., Skvortzow, Sob- 
aSrial diatoms from Hangchow, Chekiang, China (1987) ph 1, 
fig. 88. 

Valve lanceolate with distinct broad margins. Axial ares nar- 
row, central area a broad fascia not reaching the nutrgin. Iso- 
lated puncta indistinct from one side of fascia. Striie radiate, 
distinctly punctate, about 18 to 21 in the middle and 22 to 25 at 
the ends. Common. Samples 1, 2, and S. Reported by me in 
1986 as Navieuia paeudoseminulum Skv. Only now I have recog- 
nized the marginal isolated puncta. Abundant in Harbin, asso- 
ciated with blue-green algae. 

HAVlCiaA LAOKHHBmn am w. SOBUSTA var. nav. Plato 4, tta. I aaS 1. 

Major quam forma typica et area centralis obscuro. Longis 
valvis 0.046 mm; latis valvis 0.015. Striis radiantes 20 ad 21 
in 0.01 mm. Habit, in rupestris muscosis prope Mifun, Pin- 
Chiang-Sheng Province, Manchoukuo. Legit B. W. Skvortzow. 

Valve lanceolate-elliptic, with broad-rounded ends and robust 
siliceous membrane. Median line Aliform. Axial area narrow, 
central a transverse fascia, not reaching the margin. Isolated 
puncta indistinct. The space between the central pores dark. 
Stris radiate, 20 to 21 in 0.01 mm crossed by longitudinal blank 
undulating bands. Differs from var. intermedia Husi in robust 
large valves and the dark space between the central pores. Sam- 
ple 8. 

HAV1CDI.A UyORnmiai CIm vw. OVATA Sfcvwtovw. Plato 4. Ifh «. M, «i4 M. 

Navieuia LagerheimH Cleve vat, ovata Skvortzow, SubAfiriRl dietoois 
item ShADghel, pl 1, figs, 6, 6, 24. 

Differs from the type in ovate valves with broad obtuse ends. 
Length, 0.01 to 0.0186 mm; breadth, 0.0061 to 0.0068. Stito 
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about 20 in 0.01 mm. Cmnmon. Samples 1 and 2. Reported 
from bark trees in Shanghai. 

NAVICULA LAO E HH EPm Clm w. JJkSCBOhAtA m* a*T. Pl«lt ig«* 11 ami lt« 

Valvis ellipticis-lanceolatis cum polis rostratis et obtusis. 
Longis valvis 0.0256 nun; latis valvis 0.0068. Striis 18 in 0.01 
mm. Habit, in truncus arborum prope Harbin et in rupestris 
muscosis prope Mifun, Pin-Chiang-Sheng Province, Manchoukuo. 
Xjegit. B. W. Skvortzow. 

Valve elliptic-lanceolate with subrostrate ends. Length, 
0.0255 mm; breadth, 0.0068. Strise 18 in 0.01 mm. Infrequent. 
Samples 1 and 8. 

NAVICULA mmCA Kltetac. PUito 1, (. II, aaS M, PUto I, is. i. 

Navieula mutiea KUtzing, Fa. Hustodt, Bacillar. (1980) 274, 276, 
fifg, 468ci* 

Valve linear with straight median line with central pores and 
terminal fissures curved in the same directions. Central area 
a broad transverse fascia, reaching nearly to the margin with 
distinct isolated puncta. Stris punctate, 16 to 17 in 0.01 mm. 
Length, 0.01S6 to 0.049 mm ; breadth, 0.006 to 0.01. Very com- 
mon. Samples 2 and 8. Differs from Navieula LagerheimU 
Cleve var. intermedia Hust. in its more robust striae and more 
distinct isolated puncta. 

NAVICULA MimCA Uts. ru. BBOHBICA rat. mrr. Piala I. «(ik U wm* IT. 

Differt a lypo valvis rhombicis cum pedis productis. Longis 
valvis 0.084 ad 0.04 mm ; latis valvis 0.012 ad 0.014. Striis 16 
in 0.01 mm. Poro solitario distinctis. Habit in rupestris 
muscosis prope Maoershan, Pin-Chiang-Sheng Province, Ifan- 
choukuo. Legit B. W. Skvortzow. 

Valve rhombical-lanceolate with undulate middle part Axial 
area narrow, coitral a rectangular fascia. Strise dtetinct, punc- 
tate, about 16 in 0.01 mm. Length, 0.034 to 0.04 mm; breadth, 
0.012 to 0.014. Rare. Sample 2. Differs from the lype In its 
rhmnbical shape. 

NATICITL4 KOT8CHT1 Qrui* w* EUFBSraiB tmt. mv. nais 1, if. 12} Flat* I, if. 1. 

Differt a lypo valvis elongatis, productis, subacutis, striis 
transversis et robustris. Liongis valvis 0.042 ad 0.068 mm; 
latis valvis 0.014 ad 0.018. Striis 11 ad 16 in O.Ol mm. Habit 
in rupestris muscosis prope Maoershan et Mifun, Pin-Chiang- 
Sheng Province, Manchoukuo. Legit B. W. Skvortwm. 

Valve elliptic-lanceolate with attenuate, subacute ends. Me- 
dian line straight, with terminal pores curved in the same direc- 
tions. Central area a rectangular fascia with a distinct isolated 
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poaeta near the central nodules. Strie radiate, punctate, in 
irre^rular longitudinal undulating bands. Length, 0.042 to 0.068 
mm; breadth, 0.014 to 0.018. Stria 11 to 16 in 0.01 mm. Dif- 
fers from the type in its elongate valves, attenuate towards the 
subacute ends. Stria more robust. Differs from Navieula 
paoudodemerarae Hust.^ in having irregular longitudinal blank 
undulating bands. Very common. Samples 2 and 8. 

MAVICULA OCILLATA ip. Mr. Plato t. tc. 41. 

Valvis ellipticia cum polls rotundatis. Raphe directa cum 
polls terminalibus dilatatis. Area axillaris angusta, medio val- 
vae area centralis suborbiculata cum poro solitario inter nodulis 
centralis. Structura punctata, punctis in striis 18 ad 20 in 0.01 
mm transversalis et longitudinaiis radiantes ordinatis. Longis 
valvis 0.024 mm; latis valvis 0.018. Habit, in rupestris mus- 
cosis prope Maoershan, Pin-Chiang-Sheng Province, Manchou- 
kuo. Legit B. W. Skvortzow. 

Valve broad, elliptic-lanceolate. Median line straight and 
filiform. Axial area narrow-linear, central broad-suborbicular 
with isolated puncta between the central nodules. Stris radiate, 
punctate, in longitudinal blank bands. Length, 0.024 mm; 
breadth, 0.018. Strie 18 to 20 in 0.01 mm. Differs from Navi- 
evla muiica Kfitz. in the presence of isolated puncta between 
the central pores. 

NAVICULA OCBLLATA v. Mr. rto. POLTMOBraA rv. nrr. Plato t, St- U. 

Differt a typo valvis elongatis ellipticis, poro solitario margina- 
lis, area centralis fronts viza robusta suborbiculata, pone-minori- 
bus. Longis valvis 0.084 mm; latis valvis 0.014. Striis 18 in 
0.01 mm. Habit, in rupestris muscosis prope Maoershan, Pin- 
Chiang-Sheng Province, Manchoukuo. Legit B. W. Skvortzow. 

Valve elliptical with broad ends. Median line straight, axial 
area narrow, central broad and suborbicular. The central area 
from one side of the valve is broader and larger than from the 
other, with an isolated punctum only on one side. Strise radiate, 
fine, about 18 in 0.01 mm with indistinct longitudinal blank 
bands. Length, 0.084 mm; breadth, 0.014. Uncommon. Sam- 
ple 2. 

KAV1CVI.A LAPIDOSA XnMfc*. Plato 1. S«. W. 

Navieuta lapidoaa Knuuke, Fs. Hdstedt, Bacillar. (1980) 272, 278, 

fig. 444. 

Valve rhombic-elliptie, with broad ends. Axial area y&ry 
narrow. Central area a broad stauros, widened and truncate out- 

*A. Sdimidt, Atlaa Diatom. (1980) pi. 870, fig. 9. 
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warda. Strie radiate, not punctate, about 22 In 0.01 nun. 
Length, 0.015 mm; breadth, 0.009. Bare. Sample 2. 

KATICOia IGNOtA KnMdn. Hrt* 1. It. M. 

Navieula ignota Ksasski, Beitrftge sur Kenntnia der DiatomaeMii* 
flora der Alpen (19S2) 116, pL 1, fig. 19; SKV<»tTSOW, Subafirial dia> 
toma from Shanghai (1987) pL 1, fig. 26. 

Nttvieula Lieenti Sktwtzow, Diatoma recoltees par le Pare B. Ideent 
dan le Nord de la Mandjourle (1935) 40, pL 9, figa. 11, 29. 

Valve linear-lanceolate, with triundulate margins. Axial area 
narrow, central broader. Striae radiate, robust, middle 16, ends 
18 to 20 in 0.01 mm, more distinct in the middle. Bare. Sam- 
ple 2. Known from Europe. Becently reported from Shanghai 
and Hangchow, China. 

NAT1CII1.A CONTBMTA Oraaoir. PUte 1. It. IT. 

Navievla eontenta Grnnow, Fa. Hustbdt, Bacillar. (1930) 277, fig. 
468a. 

Valve linear, broad and slightly triundulate, wi^ broad-obtuse 
ends. Length, 0.01 mm; breadth, 0.00S4. Sample 2. A com- 
mon subadrial diatom. In the Far East reported from Shanghai, 
and Hangchow, China. 

NAVICULA OONTKNTA Gian. to. PABAI.t4n.A Potanan. Plato 1. It. 11. 

Navieula eontenta Grun. fo. parallela Peteraen, Fa. HusTEDT, Badllar. 
(1930) 277, fig. 4586. 

Differs from the type in its parallel margins. Common. 
Samples 2 and S. 

NAVICU1.A OONTBMTA Orm. to. BICEPS Amett Plato 1. Igo. lA II. ani U. 

Navieula eontenta Gmn. fo. bieepe Amott, Fa. HusiSDT, Bacillar. 
(1930) 277, fig. 458e. 

Valve linear, constricted in the middle. Ends broad-rounded. 
Lmigth, 0.0086 to 0.012 mm ; breadth, 0.0026. Stria indistinct 
Abundimt. Samples 2 and 8. Beported from Shanghai. 

NAVKULA COMTBMTA Oran. to. XUUPTICA Xiaiako. Plato I. Ig. U. 

Navieula eontenta Gran. fo. eUiptiea Kraoske, Fa. Husixor. Badllar. 
(1980) 278. 

Valve elliptic, with attenuate broad-rounded ends. Length, 
0.0186 mm; breadth, 0.0084. Common. Sample 2. 

XAVtOOLA POVUSnXA Onmow. Pbto 1, Iv. M. 

Navieida perputilla Gnuiow, Fa. HusnoiT, Badllar. (1980) 278, flg. 
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Valve broad-elliptic, with enlarged middle part and broad- 
obtuse ends. Axial and central area broad-elliptic, about i of 
the valve diameter. Strie very fine, radiate, about 85 in 0.01 
mm. Length, 0.01 mm; breadth, 0.005. Common. Samples 2 
and 8. 

NAVtCULA CONnOtVACBA XBtelas. 1. Sc. it. 

Navioula eonfervaeea Ktitzing, Fa. Hubtsdt, Bacillar. (1930) 278, 
fig. 460. 

Valve elliptic-lanceolate, with narrow ends. Axial and cen- 
tral areas broad-lanceolate. Strim marginal, radiate, 16 in 0.01 
mm. Length, 0.012 mm; breadth, 0.0058. Not common. Sam- 
ple 2. Smaller than the type. 

NAVICULA GIBBVLA Clav*. Plato 1, ac. >4. 

Navieula gihbula Cleve, Fa. Httstbdt, Bacillar. (1930) 285, fig. 477. 

Valve linear-elliptic, with slightly attenuate and broad-rounded 
ends. Median line filiform, robust, with short and indistinct 
terminal fissures and distinct central pores curved to one direc- 
tion up to the margin of the central area. Strise radiate, punc- 
tate, in the middle 12 to 15, at the ends 18 to 25 in 0.01 mm. 
Length, 0.02 to 0.0289 mm; breadth, 0.006 to 0.0068. Rare. 
Sample 2. 

PINNULABIA CONVaaGBNB w. hot. Plato 1. tn. 1* and M. 

Valvis lineari-lanceolatis cum polls subacutis. Raphe directis, 
raphe poris medianis approximatis, poris terminalibus sigmoides. 
Area axillaris sat dilatata, centralis transverse dilatata. Strite 
convergentibus, nec radiantibus 15 ad 18 in 0.01 mm. Longis 
valvis 0.0176 ad 0.02 mm; latis valvis 0.0034. Habit, in ru- 
pestris muscosis prope Maoershan, Pin-Chiang-Sheng Province, 
Manchoukuo. Legit B. W. Skvortzow. 

Valve linear-lanceolate, attenuate towards the ends. Median 
line filiform, with bayonet-shaped terminal fissures and slightly 
curved central pores. Axial area dilated to a broad and long 
central area, forming a fascia. Strise radiate, about 15 to 18 
in 0.01 mm, not coarser at the ends, convergent. Length, 0.0175 
mm; breadth, 0.0034. Differs from Pinnidaria leptosoma Grun. 
in ito convergent and not divergent strise. Rare. Sample 2. 

rtHKVUMA. VASCUTA Ucmb Plata 1. flc. M. 

Pimularia fateiata (Lagerst.) Fa. Hustedt, Bacillar. (1980) 816, 
fig. 569. 

14414 — 10 
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Valve linear>lanceolate, with attenuate and rounded ends. 
Axial area narrow, broader near the central area. Central 
area a rectangular fascia. Central pores with linear markings 
on both sides. Strise slightly radiate, about 24 in 0.01 mm. 
Length, 0.0187 mm; breadth, 0.0084. Rare. Sample 2. 

HNNITLAUA I.ilTA <Bnb.) W. Bmtth U. TBOBINOUCA <RiM.) A. Mwar. rtoto 1. 
flf* 4S| Plat* 3* flti. 4. mad 10. 

Pinnutono Iota (Breb.) W. Smith fo. tkuringiaea (Babh.) A. Mayer, 
Fa. Hubudt. Bacillar. (1980) 326, fig. 696. 

Valve elliptic, with slightly truncate-rounded ends. Median 
line robust, with large comma-shaped terminal fissures and dis- 
tinct robust central curved nodules. Axial area narrow, central 
area broad-euborbicular. Costs robust, radiate, divergent in the 
middle and moderately convergent at the ends, 8 to 4 in 0.01 mm. 
Length, 0.047 to 0.069 mm; breadth, 0.012 to 0.02. Common 
in sample 2, rare in sample 8. 

ramULABU BOBEALIS Bhr. Plato 1, Sga. • and 7. 

Pimmlaria borealia Ehr., Fa. HusTlDT, Bacillar. (1980) 826, fig. 697. 

Valve linear-lanceolate, with obtuse or rostrate ends. Median 
line filiform, with comma-shaped terminal fissures. Axial and 
central area linear-lanceolate. Costs robust, slightly radiate, 
about 4 to 5 in 0.01 mm. Length, 0.025 to 0.082 mm; breadth 
0.0075 to 0.0085. Common. Samples 2 and 8. 

PlinrULAUA BOBEAtra Bhr. *ar. BUPBSTBIS vmt. ntr. Plato 1. Sf*. U and 17. 

Differt a typo valvis linearibus ad marginem parallelis. 
Longis valvis 0.088 ad 0.125 mm; latis valvis 0.012 ad 0.018. 
Costis 4 ad 6 in 0.01 mm, divergentibus, in media valvarum 
parte radiantibus, apice convergentibus. Habit, in rupestris 
muscosis prope Maoershan, Pin-Chiang-Sheng Province, Man- 
dhioukuo. Legit B. W. Skvortzow. 

Valve linear, with parallel margins and broad-obtuse rounded 
ends. Median line linear, with large comma-shaped terminal fis- 
sures and distinct, slightly curved, central nodules. Axial area 
linear, central suborbicular. Costs radiate, divergent in the 
middle and convergent at the ends, 4 to 5 in 0.01 nun. Length, 
0.088 to 0.125 mm; breadth, 0.012 to 0.018. Differs from the 
type in its narrow linear valves with parallel margins. Infre- 
quent. Sample 2. 

rannmABU BALPOITBIAKA Oiumw. Plato 1. te. 11. 

PitmuUiTia Balfouritma Gnmow, Fa. HusiCDT, Biudlliir. (1980) 828, 
fig. 699. 
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Valve lineaivelliptic, with broad-rounded ends. Axial and 
central areas narrow-lanceolate. Coste sli^tly radiate, 11 in 
0.01 mm. Length, 0.0186 mm; breadth, 0.004. Infrequent. 
Sample 2. 

roiNULiUlU BAl.FOtmUKA Qisiiow var. BTAimorTBIU Bkr. Fiat* 1, U. 8. 

Pinnvlaria Balfouriana Granow ver. ttawroptera Skvoitsow, Diatom* 
from Kizaki Lake, Nippon (188S) pi. 16, fig. 16. 

Valve linear with broad-rounded ends. Length, 0.018 mm; 
breadth, 0.005. Costs 9 in 0.01 mm. Infrequent. Sample 2. 
Reported from Nippon. 

rormrLABU. ACBOSPBABMA Biab. PUta I. tc. T. 

Pinnularia aeroaphaeria Breb., A. SCHMlDt, Atlas Diatom. (1876) 
pi. 43, fig. 16. 

Valve long-linear, with broad-capitate ends, and more or less 
gibbous in the middle. Median line filiform, with large comma- 
shaped terminal fissures and distinct central pores. Axial area 
broad linear, dne-punctate. Strie radiate, 10 to 11 in 0.01 mm. 
Length, 0.093 mm; breadth, 0.01. Differs from the type in its 
broad-rounded ends. Rare. Sample 2. 

PIMNVUUUA MAIOB (KBta.) a«v« var. LDUEARIS awr*. 

Pinnvlaria maior (Ktttz.) Cleve var. linearis Cleve, Pantocsbx, Fossils 
Bacillar. Ungams (1903) 111, pi. 7, 6g. 113. 

Valve linear and not gibbous in the middle. Length, 0.17 mm ; 
breadth, 0.02. Costs 6 to 6i in 0.01 mm. Rare. Sample 2. 

PINNmJtBlA ABSTUABO a«v« w. BUPESTBIS nr. imt. Plato 4. tf. 7. 

Minor quam forma typica et area centralis unilateralis. 
Longis valvis 0.064 mm; latis valvis 0.012. Costis 6 in 0.01 mm. 
Habit, in rupestris muscosis prope Mifun, Pin-Chiang-Sheng 
Province, Manchoukuo. Legit B. W. Skvortzow. 

Valve linear, with parallel margins and rounded ends. Axial 
area narrow, central unilateral interrupted. Longitudinal bands 
indistinct. Length, 0.064 mm; breadth, 0.012. Costs 6 in 0.01 
mm. Differs from the tirpe in its small size and in having a 
stauros only on one side of the valve. Sample 3. 

anTHBlIU ABOUS ntaSw. Ptsto 1 , S*. S 4 . 

Spkhsmila argua Katsing, Fk. Hubtstt, Bacillar. (1980) 884, fig. 
me, d. 

Valve arcuate and recurved. Length, 0.061 mm; breadth, 
0.0086. Costs 2, stris 10 in 0.01 mm. Rare. Sample 2. 
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■PITHnnA TCBGIDA (Bhr.) Kttttaur. Hsto «. If. t. 

Fpithmia turgida (Ehr.) KQtzing, Fb. HnsRDT, B«eiU«r. (19W) 
387, fig. 733. 

Valve semielliptic, with rostrate ends. Ventral margin con- 
stricted and slightly concave, dorsal margin arcuate. Length, 
0.116 mm; breadth, 0.016. Costae 3 to 4; striae 9 in 0.01 mm. 
Infrequent. Sample 3. 

■mBXlOA ZEBBA (Ebr.) KUdnc. Hat* 4. it. ai. 

Epithemia zebra (EhT.) Kfitzing, Fr. Hustedt, BaeiUsr. (1980) 884, 
886, fig. 729. 

Valve semielliptic, with attenuate-rounded ends. Length, 
0.069 mm; breadth, 0.01. Costae 3, striae 16 in 0.01 mm. Sam- 
ple 3. 

BHOPALODIA GIBBA (Ehr.) O. lUUI. 

Rhopalodia gihha (Ehr.) 0. Mfill., Fb. Hdstedt, Bacillar. (1930) 890, 
fig. 740. 

Valve semilanceolate, with redexed end and centrally arcuate 
dorsal side. Length, 0.066 mm; breadth, 0.022. Sample 3. 

BANTZ8CH1A AMPHIOXTB <Blur.) Gmaow. Piste S. Ssfc U snd Mt Ptete 4. is. U. 

Hantzeohia amphioxya (Ehr.) Gmnow, A. Schmidt, Atlas Diatom. 
(1921) pi. 329, figs. 11, 12. 

Valve linear-lanceolate, concave from ventral and convex from 
dorsal sides. Ends rostrate. Length, 0.0221 to 0.085 mm; 
breadth, 0.006 to 0.012. Keel puncta 6 to 9; striae 18 to 20 in 
0.01 mm. (Dommon. Samples 1, 2, and 8. The largrat forms, 
seen only in Harbin, are closely related to var. motor Grun. 

HAMTZBCHU AMPHIOXTS (Ehr.) Gnm. m. VIVAX (Haata.) Onasw. Piste t, is. a. 
HantzeeMa amphdoxyt (Ehr.) Grun. var. vivae (Hants.) Gronow, 
Fb. Hustedt, Bacillar. (1930) 394, fig. 750. 

Differs from the type in its elongate valves with attenuate 
subacute ends. Length, 0.17 mm; breadth, 0.01. Keel puncta 
3 to 6 ; stris 16 in 0.01 mm. Very common. Sample 2. 

HAMTaCHlA AMPHIOXTS (Ehr.) Gnm. rar. COMPACTA HaMsIk Plate t. St. t| 
Plate 4. S«. I. 

Hantztehia amphioxga (Ehr.) Grun. var. eompaeta Hustedt, Bacillar, 
aus Innerasien (1922) 146, pi. 10, fig. 42. 

Two forms have been observed. One with the valve more ro- 
bust than in the type, with short subrostrate ends. Leng^, 
0.122 mm; breadth, 0.015. Keel puncta 4; strie 18 In 0.01 mm. 
(Plate 2, fig. 1). 
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One with the valve longer than in the type, with elongate ends, 
l^gth, 0J.44 mm; breadth, 0.014. Keel puncta 4, strias 11 to 
l2 in 0.01 mm (Plate 4, flg. 3). Common. Samples 2 and 8. 
Hite variety was reported from Tibet. 

■AimSCBU AHPBIOXTS Om. m». XaB0PHn.A Gnwnr. Plato S. Ic. !«. 

Hantaaehia ampMoxya (Ehr.) Oran. wir. xerophila Gbunow, Diato- 
iMen von Frans Josefs Land (1884) 47. 

Differs from the type only in its coarser stria. Length, 0.018 
mm; breadth, 0.004. Keel puncta 8, stria 25 in 0.01 mm. In> 
frequent. Sample 2. 

■AMTZSCSU AMPBIOrrS <Blir.) Ctui. ru. BVPaSTBU Granaw. Ptato 4. Ss. U 

Hanittekia amphiaxyt (Ehr.) Grun. var. rupeetrls Grunow, Vak 
Hbobck, Synopsis (1881-1886) pi. 66. figs. 9, 10. 

Differs from the type in its elongate ends. Length, 0.098 to 
0.122 mm; breadth, 0.01. Keel puncta 8 to 5; stria 12 to 16 in 
0.01 mm. Sample 3. 

miZSCBU TBTBLIONELLA Baatatoh. rat. DCBlLffi (Ataatt) A. Marar. Plato 1, ts. 
Ui Plato a. Sc. U. 

Nitaakia tryblionalla Hantssch var. debilia (Arnott) A. Mayer, Fs. 
HUSTBDT, Bacillar. (1930) 400, fig. 769. 

Valve elliptic, with short obtuse subacute ends. Length, 0.02 
mm ; breadth, 0.0085 to 0.01. Costa 12 to 15 in 0.01 mm. Com- 
mon. Sample 2. It was unexpected to see this diatom in mosses 
on rocks. 
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ILLUSTRATIONS 

Pt4TB 1 

FlQ8. 1 and 2« Aehnanthes eoarctata Breb. 

Fxg. S. AehnantheB coaretata Breb. (schematic). 

4. AehnantheB coaretata Breb. 

5. Navieula mutiea KUts. 

Figs. 6 and 7. Pinnularia borealie Ehr. 

Fia 8. Pinnularia Balfouriana Gran. var. Btauropiera Skr. 

9. Diploneie rupeetrtB sp. nov. 

Figs. 10 and 11. Navieula eontenta Grun. fo. hieepB Amott 
12 and 18. Eunotia praerupta Ehr. 

Fig. 14. Navieula Lagerheimii Cleve var. intermedia Hast 

16. Pinnularia Balfouriana Grun. 

16. Navieula eontenta Grun. fo. bieepe Amott 

17. Navieula eontenta Grun. 

18. Navieula eontenta Grun. fo. parallela Petersen. 

19. Nitzeekia tryblionella Hantzsch var* debUie (Amott) A* Kayer. 

20. Navieula eonfervaeea Ktitz. 

21. Navieula perpueilla Grun. 

22. StauronetB parvula Grun. var. rupeetrie Skv* 

28. Navieula mutiea Kiitz. 

24. Navieula gibbula Cleve. 

25. Navieula eontenta Grun. fo. elliptica Krasske. 

26. Navieula mutiea Kiitz. 

27. Eunotia praerupta Ehr. var. inflata Grun. fo. curia* 

28. Pinnularia convergene sp. nov. 

29. Pinnularia fasciata (Lagerst) 

80. Navieula ignota Krasske. 

81. Navieula Lagerheimii Cleve var. hvtermedia Hast 

82. Navieula Kotechyi Grun. var. rupeetrie var. nov. 

88. Pinnularia convergene sp. nov. 

84. Epithemia argue Kiitz. 

Figs. 85 to 87. Eunotia monodon Ehr. var. minor (W. Smith) Bust fo. 

bidene (W. Smith). 

FXQ. 88* Eunotia bigibba KOtz. 

89. Eunotia bigibba Kiitz. var. rupeetrie var. nov. 

40. Stauroneie rupeetrie sp. nov. 

41* Navieuia oeeUata sp. nov. 

42. Navieula Lagerheimii Cleve var. intermedia Bust 
48* Pinniitoria horeoHe Ehr* var. rupeetrie var* nov. 

44. Eunotia bigiha Kite, var* purnUa Grun.7 

46. Pinnularia lata (Breb.) W. Smith fo. thuringiaea (Babh*) A* 
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Fig. 46. Eunotia praerupta Ehr. 

47. Pinnularia borealis Ehr. var. rupeetris var. aov, 

48. Navieula lapidoea Kra&ske. 

PUTB 2 

FiO. 1. HarUzBckia ampkioocys (Ehr.) Gran. var. compaeta Huat 

2. UantzBchia amphioacyt (Ehr.) Gran. var. vivax (Hanta.) Gran. 

3. Navieula Koteehyi CSrun. var. rupeetrie var. nov. 

4. Pinnularia lata (Breb.) W. Smith fo. thuringiaea (Rabh.) A. 

Mayer. 

6. Navieula mutica Kiitz. 

6. Eunotia gracilis (Ehr.) Rabh. 

7. Pinnularia aerosphaeria Breb. 

8. Navieula Lagerheimii Cleve var. intermedia Huat. 

Figs. 9 and 10. Pinnularia lata (Breb.) W. Smith fo. thuringiaea (Rabh.) 
A. Mayer, 

Fig. 11. Eunotia higibha Kiitz. 

Figs. 12 and 13. Hantzachia amphioxys (Ehr.) Gran. 

Fig. 14. Hantzachia amphioxys (Ehr.) Grun. var. xerophila Grun. 

16. Nitzachia tryblionella Hantzach var. debilia (Arnett) A. Mayer. 
Figs. 16 and 17. Navieula mutica Kiitz. var. rhombica var, nov, 

Fia 18. Navieula ocellata sp. nov. var. polymorpha var. nov. The tame 
valve from both aides. 

19. Meloaira roeaeana Rabh. 

Plats 8 

FXG. 1. Meloaira roeaeana Rabh. var. aaiatica var. nov. 

2. Meloaira roeaeana Rabh. var. epidendron Grun. fo. apinoaa fo. nov. 

3. Meloaira roeaeana Rabh. var. aaiatica var. nov.; achematie. 

4. Meloaira roeaeana Rabh. var. epidendron Grun. 

6. Meloaira roeaeana Rabh. 

6. Meloaira roeaeana Rabh. var. epidendron Grun. fo. podoeyeUa Grun. 

7. Pinnularia aeatuarii Cleve var. rupeatria var. nov. 

Figs. 8 and 9. Eunotia higibha KOtz. 

Fig. 10. Meloaira roeaeana Rabh. var. epidendron Grun, 

11. Stauroneia obtuaa Lagerat 

12, Meloaira roeaeana Rabh. 

Plate 4 

Fig, 1. Hantzachia amphioxys (Ehr.) Grun. var. rupeatria Oran. 

2, Epithemia turgida (Ehr.) Kiitz. 

8. Hantzachia amphioxys (Ehr.) Grun. var. oompaota Huat 
4. Meloaira roeaeana Rabh. 

6. Meloaira roeaeana Rabh. var. indiea Skv. 

6. Navieula Lagerheimii Cleve var. ovata Skv. 

7. Pinnularia aeatuarii Cleve var. rupeatria var. nov. 

Figs. 8 and 9. Navieula Lagerheimii Cleve var. robuata var. nov. 

Fig. 10. Navieula Lagerheimii Cleve var. oveda Skv. 

Figs. 11 and 12. Navieula Lagerheimii Qeve var. lanceolata var. nov. 

13 and 14. Navieula Lagerheimii Cleve var. intermedia Huat 
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Fig. is. HantzBchia amphioxy$ (Ehr). Grun. 

Figs. 16 and 17. Navieula Lagerhevmii Cleve var. intermedia Huat 
Fig. 18. Fmetulia vulgaris Thw. var. rupeetrie var. nov. 

19. Navieula Lagerheimii Clave var. intermedia Hnst 

20. Navieula Lagerheimii Cleve var. ovata Skv. 

21. Epithemia zebra (Ehr.) KOts. 

22. Meloeira roeeeana Rabh. 

Fioa. 28 and 24. Navieula Lagerheimii Cleve var. intermedia Hnat 
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BOOKS 


Acknowledgment of all books received bjr the Philippine Jour^ 
nal of Science will be made in this column, from wldeh a selec- 
tion will be made for review. 

BECBIVED 

American Society for Teeting Hateriale. Standards on petroleum products 
and lubricants. Prepared by Committee D-2. Methods of testing, spe- 
dfications, definitions, charts, and tables. The Society, 198T. 886 pp., 
illuB. Price, |2. 

American Society for Testing Materials. Symposium on lubricants, Mardh 
8, 1887. The Society, 1987. 89 pp., illus. 

Bauc, Robert. Structural behavior of igneous rocks (with special refer- 
ence to interpretations by H. Cloos and collaborators). Memoir 6 at 
the Geological Society of America, Washington, D. C., 1987. 177 pp., 
maps, plates, illus. 

BmtKow, Sam Gokdon. Childless; a study of sterility, its causes and treat- 
ment. New York, Lee Furman, Inc. cl987. 807 pp., illus. price, 88. 

Braoo, WnxiAM. Atomic structure of minerals. Ithaca, Cornell TJniv^ 
sity press, 1937. 292 pp., illus., tables, plates, diagrs. Price, |S.76. 

Cablson, Antoh Juuus, and Victob Johnson. The machinery of the 
body. Chicago, University of Chicago press, 1987. 680 pp., illus., ta- 
bles, diagrs. IMce, 8d. 

CUBBAN. C. H., and Cabl Kau>tbld. Snakes and their ways. New York, 
Harper ft brothers, 1987. 285 pp., illus. Price, |8.60. 

Davis, Iba C., and Richard W. Sharps. Science; a story of progress and 
discovery. New York, Henry Holt ft co., cl9S6. 491 pp., illus. Price, 
11.72. 

Furtaoo, C. X. A conunentary on the laws of botanical nomendatura. 
Gardens’ Bulletin, v. 9, pt. 8, Oct. 9, 1987. pp. 223-284. 

Furtado, C. X. The nomenclature of types. Gardena* Bulletin, v. 9, pt. 8, 
Oct. 9, 1937. pp. 286-317. 

Gbnnbb, V. By-effects in salvaraan therapy and their prevention; with 
spe^ reference to the liver function. Copenhagen, Levin ft Munks- 
gaard, 1986. 860 pp., tables. 

Qortnbr, Ross Aixrn. Selected topics in colloid chemistry, with special 
reference to biochemical problems. Ithaca, (Cornell UMyersity press, 
1987. 169 pp., tables. Price, 82.60. 

Brw.T.TA»n, Curtiss M. A textbook of bacteriology and its applications, 
rev. ed. New York, Ginn ft co., cl986. Price, 88.60. 

iRMmcM, J. 0. V., and CHR. Kcmmnym. Wind-pressure on bnUdings; ex- 
perimantal researches. Translated from tiie Danish by Alexander C. 
Jarvis and 0. Brodsgaard. 1st and 2d series. Copenhagen, Dan- 
marks Naturvld enskabel i g e Samfund, 1980, 1986. 2 vols. Price, 80 kr. 

888 
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liiKOBBr, AKTHim Wabd. The edenee of aainwl life. New York, Hercooit, ' 
Brace, and eo., g 1987. 656 pp., ilina. Price, |8.76. 

LoBD, Euzabkth Etakb. Children handicapped by cerebral paliy; paye]io> 
logical factors in management With a medical explanation by Brea* 
son Crothers. New York, The Commonwealth fund, 1987. 106 pp. 
Price, f 1.25. 

MnxiXAN, Bobbkt Ansrews, Ddanb Rouaa, and Ebnkbt Cbauab Wat- 
son. Mechanics, molecular physics, heat, and sound. New York, Ginn 
and company, cl987. 498 pp. Price, |4. 

Huxis, Habrt Axtin. Sickness and insurance; a study of the sickness 
problem and health insurance. Chicago, University of Chicago press, 
cl987. 166 pp. Price, |2. 

Moui/roN, Fobsst Ray, ed. The world and man as science sees them. 
With many linecut and halftone illustrations. Chicago, University of 
Chicago press, 1987. 588 pp. Price, |8. 

Mdbbay, O. Stark. Science fights death. I^ndon, Watts & company, 1986. 
149 pp., illus. Price, 2a 6d. 

MtJBPin, K A. F. R. Das erddl und seine verwandten in den Philippinen. 
1987. 17 pp., tables, maps. 

Peacock, Audcander H. Globe trotting with a surgeon. With photographs 
by &e author. Seattle, The press of Lowman ft Hanford co., 1986. 
276 pp. 

WHAis, Bauky, and Robin Wnxi& Geologic structures. 8d. ed., rev. 

New York, McGraw-Hill Book co., 1934. 644 pp., illus. Price, f4. 
WiaEMAN, John D. H. Basalts from the Carlsberg Ridge, Indian Ocean, 
with an appendix on the radium content of some sub-oceanic basalts 
from the floor of the Indian Ocean, by J. H. J. Poole. (The John Mur- 
ray expedition, 1938-34, Scientific Reports, v. 8, no. 1, Geological and 
mineralogical investigations.) London, The British Museum, 1987. 
80 pp., plates, illus. Price, 2s 6d. 

REVIEWS 

Air Condltionhig— Insulation; treats of the principles and applications of 
insulation as used to retard heat losses and gains, and to guard against 
fire, sound, vibration, condensation, and termites in buildings. By J. 
Ralph Dalsell and James McKinney. Chicago, American Technical So- 
ciety, 1987. 801 pp., illus. Price, |2.60. 

This book treats of the principles and applications of insulation 
as a means of (1) retardinsr heat losses and gains through 
structural parts of buildings; (2) preventing loss by fire; (8) 
controlling sound; (4) preventing vibration; (6) protecting 
buildings against termites; (6) protecting all mechanical parts 
against heat losses and freezing; and (7) preventing conc^sa- 
tion. 

The authors assume that the reader is familiar with simple 
mathematics, architectural details, design of ducts, and general 
heating and air-conditioning principles. All principles and 
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methods of desipi or calculation are well explained and illus- 
trated. 

The hook would be useful to students of insulation and to 
prospective builders of large buildings and hotels. — ^F. D. M. 

AkoholiBm in General Practice. By A. B. Carver. Thomas Hunt, and Sir 
William Willcox. London, Constable A Company, Ltd., 1936. 181 pp. 
Price, 7s 6d. 

The book will find its chief usefulness in the library of the 
general practitioner, especially the internist, the alienist, and 
the medico-legal officer. 

Because alcoholism is not so common in the Philippines as in 
temperate climates, local practical application of the informa- 
tion furnished by the authors will naturally be limited. It 
would, however, be a valuable clinical aid in the determination 
or verification of certain manifestations of alcoholism; namely, 
alcoholic neuritis as contrasted with other forms of peripheral 
neuritis ; so-called alcoholic gastritis as differentiated from other 
gastric and abdominal conditions; and the various effects of al- 
cohol on the renal and circulatory systems, especially the kidneys, 
the heart, and the blood pressure. It would also be profitable 
in the determination of whether alcohol has any etiological rela- 
tionship with our cases of portal cirrhosis. 

One very practical application of the book, especially important 
for medico-legal officers, is the aid it furnishes in the determina- 
tion of drunkenness. 

The book is sufficiently rich in the various suggestions (psy- 
chological, medicinal, institutional, and general) for the effective 
management of alcoholism in various phases.— O. F. A. 

The Biological Control of Insects. With a Chapter on Weed Control. 
By Harvey L. Sweetman. Foreword by L. 0. Howard. Ithaca, Com- 
stock pub. CO., inc., 1986. 461 pp., illus. Price, |8.76. 

This is undoubtedly the most comprehensive and most useful 
book written so far on the biological control of insects. There 
are 14 chapters, with a foreword of appraisal of the book and 
its author by Dr. L, 0. Howard, former chief of the U. S. Bureau 
of Entomology, himself one of the leading authorities on biologi- 
cal control. The first chapter deals with the theoretical basis of 
biological control, among the topics discussed being biotic po- 
tential and environmental resistance with special reference to 
parasites and predators. The whole of chapter 2 is devoted to 
the use of resistant varieties of plants as a means of controlling 
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insect pests. In chapters 8 , 4, and 5 are described the r61e that 
bacteria and fungi, viruses, protozoa, and parasitic invertebrate 
animals (nemathelminthes), respectively, play, and the extent 
to which these may be artificially utiliz^, in the control of in< 
sects. The greater portion of chapters 6, 7, and 8, indeed of the 
entire book, is chiefiy devoted to insect parasites and predators. 
Chapter 9 deals with some of the biological relations of insect 
pre^tors and parasites to their hosts. 

From a practical standpoint, chapters 10 and 11 are most 
helpful. Chapter 10 covers the factors that should be considered 
in the utilization of insect parasites and predators. Chapter 11 
deals with the points to be considered before actual introduction 
may be attempted, the qualities desired in parasites and pre- 
dators, methods of handling, shipping, rearing, liberation, and 
other aspects. 

Chapter 12 deals with the use of predatory vertebrate animals, 
such as toads, birds, mammals, and others. Chapter 18 presents 
the results of biological control, and those that are considered 
still in the experimental stage are reported and the limitations of 
biological control discussed. The biological control of pest plants 
(weeds) is the subject of the last chapter. 

The book is provided with a glossary and a long list of ref- 
erences which appears to include the most important works on 
biological control; the index appears to be complete in every 
respect. It is apparent that the author has spared no effort to 
make the book really useful. It is truly authoritative and com- 
plete and constitutes a very handy and most valuable guide and 
reference to all interested in biology. To economic entomolo- 
gists, in particular, who should be greatly benefited by it, the 
book is indispensable. — ^F. Q. 0. 

Foods; Their Selection and Preparation. By Louise Stanley and Jessie 
Alice Cline. New York, Ginn and company, cl9S5. 468 pp., illos. 
Price, 12.60. 

This book is at its best used as a textbook for beginners’ 
courses in the selection and preparation of food in colleges and 
teachers’ colleges. Although the principles in this book have 
been the result of experimental work and research, the gen- 
eral aim of the book is to present the subject matter in the 
way most helpful to the housewife and dietitian. 

The book contains twenty-five diapters, supplemented by 
illustrations in the form of photographs, diagrams, and tables. 
Ihe first part of the book deals with the composition of food 
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and the functions of different food nutrients. It gives the physi- 
ological and chemical factors responsible for digestion and ab- 
sorption of foods. Tables showing the total requirements of each 
food nutrient to meet the needs of different individuals are also 
given. 

The book not only explains how to utilize foodstuffs in their 
natural form but also describes the chemical phase of how the 
same foodstuffs and their by-products can be used more pro- 
fitably. 

Different chapters are devoted to fruits, cereals, and vegeta- 
bles, respectively, giving their classification and composition, 
supplemented with valuable hints for buying them. Eggs, 
milk, and milk products are given very interesting and instructive 
chapters. 

Very few recipes are included in this book, which is largely 
intended to explain the hows and whys of cooking. — C. A. 

A Guide to the Mineral Gallery. British Museum of Natural History. 14th 
ed. 1937. 60 pp., plate. Ulus. Price, 6d. 

In addition to technical and scientific catalogs, the Trustees of 
the Museum issue short popular guides to the collections in or- 
der to assist in the education of the general public which plays 
such an important part in the work of this as in other great 
museums. The fourteenth edition of the guide to the minerals 
is excellently adapted to serve this purpose. It is not so detailed 
as to be wearisome, and not too inclusive to be complex, but 
it contains notes on the various collections which include many 
of the things teachers of mineralogy know so well. Science 
should be pursued for pleasure and culture as well as for informa- 
tion, and to that epd there remains a place for such pamphlets 
as this modest guide. 

Merely reading this guide makes one want to visit the mu- 
seum, which is probably what it was expected to do, and to 
wander down the aisles between the cases guide in hand would 
indeed be pleasant as well as educative. — ^H. F. B. 

High-Speed Diesel Engines. A Praetiesl Text on High-Speed Diesels, In- 
cluding Instruction os Fuel-Injection and Combustion Systems, Frames 
and Cylinders, Running Gear, and Construction Details of the Different 
Models of the Diesel Engines and Their Applications to Industry and 
Transportation. By L. B. Morrison. Chicago, American Technical 
Society, 1987. 248 pp., Ulus. Price, 92.60. 

This is a clearly written and well illustrated practical book. 
The instructions on the fuel injection and cmnbustion systmn. 
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itnd construction details of different makes of engines, are es- 
pecially commended. It is a valuable book for anyone interested 
in the operation of diesel engines. — F. D. M. 

llMhineiy and Equipment of the Cane Sugar Factory. By L. A. Ttomp. 
Loudon, Norman Bodger, 1986. 644 pp., illue. Price, |8. 

This book is an exhaustive textbook on the machinery and 
equipment used in the sugar factories. It provides comprehen- 
sible and valuable information step by step about machinery and 
equipment from the selection of the sugar factory site to the 
transportation of the finished product. It combines theory with 
the practical experience of the author during nearly twenty years 
of consulting, designing, and operation of cane sugar factories. 
There are 616 drawings prepared by the author, effectively con- 
veying the technical ideas explained in the text. This book is 
valuable to engineers designing the machinery as well as those 
operating them.— F. D. M. 

Odyuey of the Islands. By Carl N. Taylor. New York, Charles Serib* 
ner's sons, 1986. 284 pp., photographs. Price, |8. 

Carl N. Taylor’s Odyssey of the Islands makes very interesting 
and entertaining reading. Unlike other American writers, who 
came to the Philippines with preconceived ideas for or against 
independence, Mr. Taylor is unbiased. 

The author tells us about his trip to Mindanao, and describes 
his vivid impressions of primitive life in the Manobo region. 
He admits that head-hunting, as an institution, still exists among 
the Manobos; but a Manobo warrior has only one object in 
chopping off a head — ^to prove his manhood to the woman he 
wishes to marry. Head-hunting is also practiced by the If ugaos 
of northern Luzon, but to a very limited extent. 

There seems to be an established tradition among the Negri- 
tos that once a man has ceased to be useful to his tribe he be- 
comes a liability. If food is plentiful, he may be tolerated; if 
not, he is banished to die in the forest. 

]b conclusion, the reviewer believes that the book, on the 
whole, is a fair treatment of the subject. The author has really 
attempted to give a true picture of native life as he saw it in his 
wanderings *‘away from the tourist path.” The book would 
make a valuable reference for any one who desires to know more 
about the unexplored tribes of tite Philippines.— M. 3, 



Bookt 




289 


An Outlinn of Qonenl Forestry. By Joeoph 8. nUdc. New York, Bnmea 
A Noble, elS86. 259 pp, iUua. Price, f 1.60. 

This outline is designed primsrily as a general introduction 
to forestry and closely relat^ branches of conservation. It eon> 
aists of thirty chapters, illustrated with text figures, and pro- 
vided with questions and references. It thus becomes a very 
handy and highly desirable reference book for students in for- 
estry, teachers, and forest useni. 

Ihe book is neither a textbook nor a research contribution. 
It serves as a guide to a general understanding of what forestry 
is, how it is developing, where it is heading, and what benefits 
it is bringing to mankind. It is a valuable addition to private 
and public libraries, primarily for the youth of the land, upon 
whom, in the words of Professor niick, the future of forestry 
rests. 

The outline is eminently fitted for ^ctension and public rela- 
tions work. In discussing “What Forestry Is,'* lantern slides, 
photographs, charts, and maps could be used to advantage. A 
one-reel motion picture — ^the A B C of Forestry— is available 
for distribution through the office of Motion Pictures, U. S. De- 
partment of Agriculture. This reel contains excellent pictures 
and text material to supplement the discussion. A similar pro- 
cedure could be followed in this country to educate the Filipino 
youth and the people in the barrios. “The trends in forestry," 
says the author, “are ever-changing. More and more is the wise 
forester guiding the whole forestry movement in the direction 
of sustained yields in health, recreation, work opportunities, and 
other human benefits." — ^E. de la C. 

Philippine Independence; Motives, Problems, end Prospects. By Grayson 
L. Kirk. New York, Farrar A Rinehart, Ine., 1936. 278 pp. Price, 
$2.60. 

In a rather scholarly way. Professor Kirk starts his analysis 
of the Philippine question from the time when the United States, 
imbued with the spirit of “Manifest Destiny," decided to retain 
the Philippines against the desire of the inhabitants to remain 
independent He feels that while the persistent Filipino agita- 
tion is in principle noteworthy, “it was in reality a demonstra- 
tion of marked ingratitude which was to be regretted, but which 
was n(rt to be regarded with any great gravity." Unfortunately, 
there were groups of economic interests in the United States 
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which allied with the friends of Philipjdne In&pendence to undo 
the American accomplishments in the Islands. The efforts of 
this unholy alliance, which comprised the old American leaders 
who were pditically rather than economically minded, the Fi« 
lipino leaders who desired independence at a great price, and 
these groups of economic interests, brought about the enactment 
of the Hare>Hawes-Cutting Act and later the Tydings^McDuffle 
Act. According to the author, the Independence Act was prima- 
rily a triumph of selfish interests. 

The book is divided into nine chapters: Assuming the white 
man's burden, the old independence movement, trade follows 
the flag, the farm groups, the triumph in Congress, the economic 
outlook, the new Constitution and Ihe political outlook, the Jap- 
anese problem, and Filipino-American relations with a suggested 
program. The appendix includes President Hoover’s veto mes- 
sage, the Tydings-McDufiie Act, and the Constitution of the 
Philippines. — G. P. 

Termit* City. By Alfred E. Emenon and Eleanor Fish. With a Fore- 
word by William Beebe. Chicago, Rand McNally ft Company, el9S7. 
127 pp., iUua. Price, |1.S0. 

Althougdi intended for young people, this book is equally in- 
structive to adult readers who will find an admirable description 
in nontechnical language of the life of termites, with emphasis 
on natural histcny. The authors have written a very entertain- 
ing account of the social life of termites who live in a com- 
munity with a government which seems to be more efficient 
than ours, because every member of their community does his 
job so well, and members who won’t work are eaten up by those 
who do. — ^P. S. S. 

The Tropical Subsistence Homestead. Diversified Crops ia Forest Form- 
ation for the Antillean Area. By John C. Gifford. New York, Books, 
Ine., el284. 168 pp. Price, 20.50. 

Dedicated to Senator Duncan U. Fletcher because of his long 
efforts in behalf of national parks, forest conservation, and con- 
servation in general, this little volume contains valuable and 
highly constructive ideas and forest policies which should be 
highly interesting to Filipino leaders and students. Profes- 
sor Gifford has ably ^scussed the furtherance of the trop- 
ical forest subsistence homestead for the Negroes, the Seminoles, 
and Tropical Indians living In the tradewind area of the Amer- 
ican Tropics. 
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Large proportions of small holdings covered vdth diversified 
tree crops in forest formation — a kind of mixed husbandry 
with the tree in forest formation — ^is advocated. The subsist* 
ence homestead in the opinion of the author is the only per- 
manent and most essential thing that can give life and comfort 
to the majority of the American people. To him, the best 
nations of the world are those with the largest number of small, 
self-supportive, free-of-debt homesites. Sample subsistence 
homesteads in cities for parks and exhibition purposes are like- 
wise advocated. 

The concluding aphorisms bring to light what we should do 
or not do with' regard to the forest of the future. Importance is 
attached to the profession of forestry and to the forester. In 
the opinion of Professor Gifford, “a triangle in the future con- 
sists of foresters and other producers of raw materials, chemists 
who convert these products into many other useful products, and 
the mechanical en^neers who can build nuichinea for these pur- 
poses." — E. de la C. 
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DETERMINATION OF THE PISCINE INTERBIEDIATE 
HOSTS OF PHILIPPINE HETEROPHYID TREMA- 
TODES BY FEEDING EXPERIlffiNTS.^ 

By Aka VAzqinE-Couir and Campido M. Ahuca 

Of the Sehool of Hygiene and PtihUo Heattk, OnivereUy of the 
PhUippkiea, Manila 

The recent works of Africa et al., associating the eggs of 
various species of heterophyid trematodes with fatal heart lesions 
in maa(8, 4, 6, 8) as well as definite lesions in the cerebro-spinal 
sy8tem(6>7) of the same host, have attracted considerable in> 
terest to this group of worms. As part of a general program to 
obtain information that may be of value in the prophylactic con- 
trol of these trematodes in the future, the Department of para- 
sitology, School of Hygiene and Public Health, University of the 
Philippines, has undertaken a series of feeding experiments to 
determine the piscine hosts of Philippine heterophsrids. The 
present paper has been prepared in partial fulfillment of this 
project. 

MATBBIALS ANP METHODS 

In (urder to determine beforehand the species of fish that 
would be most likely to infect experimental animals to which 
they are fed with heterophyids, a systematic search for meta- 
cercMise was nmde in fishes that to our knowledge are eaten raw 
or semiraw by a large number of Filiidnos. To our surprise, 
most if not all of tibe species of fish we have so far found in- 

* Aided s speoisl mesreli grant from the Board of Regents, Unhrer- 
alty of the miippines. 
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fested with metacercaris which upon feeding to experimental 
animals yielded adult heterophyid flukes turned out to be ma- 
rine forms; yet it seems to be the general impression that he- 
terophyids infesting man usually utilize fresh-water fishes as 
second intermediate hosts. However, Ciurea(tO) has found in 
the parasitic fauna of Boumania seven species of heterophyids 
derived from marine fishes. 

The species of fish we have used in our feeding experiments 
are: Hepsetia balabacenais (locally known as guno), Hemiram- 
phue georgi * (canevewit) , Ambaeeis buruenais (tanj^aray), Mugil 
sp. (talUong) , Anus manittensis (kanduli), and Clariaa batraehus 
Bloch, all of which are marine forms, according to Doctor Vi- 
lladolid, ichthyologist of the Bureau of Science, Manila, who 
identified them. However, the two last-named forms are known 
to spend a considerable period of their life in fresh waters. As 
our supply of fish was obtained regularly throughout our ex- 
periments from the different public markets of Manila, we are 
not in a position to state the localities from which they were 
caught. 

Before examination the fish were washed in tap water and 
rinsed in physiological salt solution. The whole fish when small, 
or a portion of it when too large, was placed in a small petri 
dish and physiological salt solution added. Under a dissecting 
microscope the tissues were searched for metacercaris by teas- 
ing them out bit by bit with teasing needles. Each fish was 
searched out in its entirety for metacercarise — fins, scales, skin, 
flesh, cavities, and internal organs were scrutinized. Thus it was 
possible at the end of some time to determine for each species of 
fish the sites usually infected by metacercarise. 

By means of a fine pipette provided with a rubber nipple the 
metacercarise were picked out from the dissecting dish and 
placed in a small quantity of physiological salt solution contained 
in a staining dish for subsequent feeding, or placed directly in 
the mouth of the experimental animal selected for the purpose. 
This method of feeding by pipette was used in feeding rats and 
mice. In the case of cats and dogs the fish was simply served to 
them entire or chopped. 

* Jantaary 19, 1987. Eleven apecimens of Heminmpkiu georgi examined 
for metaeercaite showed in their intestines a characteristic homan-fssces- 
like material rich in Aaearie and Triehuria eggs. This fish is well-known 
among the natives as a great scavenger, particularly on human feces. 
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By previous tests we have found that albino rats and mice 
allow full development of heterophyid flukes in their intestines. 
Since these animals are naturally free from heterophyid in> 
fection and can be reared in the laboratory, they are quite sat* 
isfactory for feeding experiments. Young pups and kittens 
were also utilized for the purpose with appropriate parallel 
controls. Only metacercarise obtained from one species of hsh 
were fed to one animal. The animals were fed on metacercariae 
every day or at irregular intervals, depending on circumstances, 
over longer or shorter periods. All the animals were kept sepa* 
rately in metal cages set far apart, and precautions taken against 
all possible contamination of their rations. Their faeces were 
regularly examined before the start of the experiment to insure 
freedom from previous heterophyid infection as well as during 
the progress of the experiment, to ascertain its ultimate super* 
vention in the animals concerned. Then the animals were 
sacrificed, and the gastro-intcstinal tract and all other organs 
examined for flukes. 

RESULTS 

The results of our feeding experiments are given separately 
for each species of fish used in Tables 1 to 6. 

REMARKS 

All the heterophyids recovered in our experiments, with the 
exception of P. genata and an immature, still unidentified, prob- 
ably new heterophyid (Microliatrum) , have already been reported 
from the Philippines in their final hosts. In one of the species 
of fish (Ambasais buruenaia) utilized in these experiments we 
have frequently found two apparently different species of Stam- 
noaorm (one big and having a long intestine, and the other very 
tiny and having a short intestine), and one Paraacoeotyle (Pha- 
gieola) in their metacercarial stage. The larger of the two 
Starnnoaoma metacercarise also parasitizes Hepaetia balabacen- 
ais, another fish used in these experiments. Up to this time, 
however, we have consistently failed to recover these Centro- 
cestime by experimental feeding to albino rata and mice, kittens, 
and puppies. One of us (C. M. A.) recovered an apparently new 
species of Stamnoaoma from the intestine of a pelican (Pyrre- 
roidea manilenaia) and from the cattle egret. 

It will be of interest to mention here that Diorehitrema 
paaudodrrata figured among the flukes whose eggs have been 
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found by Africa et al.(B. 4, 6) in the myocardium and valves of 
persons dying of heart failure; and that Monorchotrema yoko- 
gawai has been lately found by tiie same authors infecting 
man (8) under identical conditions. 

SUMMABY 

1. Piscine intermediate hosts have been determined for Sticto- 
dora guerreroi, S, mamlensia, Monorchotrema caMeroni, M. yo- 
kogaioai, DiorehUroma peeudoeirrata, Heterophyee expeetans, 
Pygidiopeia marivillai, P. genata, and a Mierolietnm sp., as 
shown in Table 7. 


Tabuc 7 . — PUeine ho$U of $poote§ of Moropkaidt. 


Heterophyid. 
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+ 

4 - 

4 

4 


•MM 

SHeiodora manUeneiM 

+ 

— 

4 

4 


— 
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4 
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— 
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+• 

4 

4 
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— 

Fpgidiopeit genata 

— 
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4 



Pygidiopeie marivillai 

— 


— 

4 



Mieroiietrum ep 

• — ’ ; 


4 


— 



* AiUir a critieal review of the varioae xnemberg of the eubfamiiy Haplorehinie, Chen 
(1986) avretd with the viewi of Witenberg (1929, 1980) that the lobfamlly MoBorebotremlii* 
and the geniie Mmorckoitgma should fall into synonarmy with the subfamily Haplorebinm 
and the genos Httphrehig, respeetively, Aeeording to Chen's reclaeslBcatlon of the members 
of the subfamily, Monorchotrema yokogawai Katsota, 1982, should now be called Baplorehia 
yokogawai (Katsuta, 1982). Likewise Monorchotrema eaUeroni Africa and Oareia, 1986. 
would beoome Baplorchie eoldoroni (Africa and Garcia, 1986). 

2. Cats, and especially dogs, are more satisfactory experimen- 
tal hosts than albino rats and mice for the rearing of hetero- 
phyids. 

8. The experiments give an idea of the richness of Philippine 
marine fishes in heterophyid metacercariee. 

ACKNOWUSKOIENTS 

The authors wish to express their thaidos to Dr. Deogracias 
Villadolid, ichthyologist of the Bureau of Science, Manila, for 
identifying fishes used in this investigation. We appreciate the 
helpful coftporation rendered by Drs. Eusebio Y. Garcia and 
Pedro 6. R^uerzo during this investigation. 








302 The Philippine Journal of Science 

BIBLIOGBAPHY 

1. Afexca» C. M., and £. Y. Gaboia Heterophyid tvematodes of man and 

dog in the Philippines, with descriptions of three new species, Philip. 
Joum. Sci. 57 (1935) 258-267. 

2. Afbica, C, and E. Y. Garcia. Two more new heterophyid trema* 

todes from the Philippines. Philip. Jonm. Sci. 57 (1935) 448-448. 

3. Africa, C. M., E. Y. Garcia, and W. db Lsx>n. Intestinal heterophyid 

diasis with cardiac involvement: A contribution to the etiology of 
heart failures. Philip. Joum. Pub. Health 2 (1985) 1-22. 

4. Africa, C. M., E. Y. Garcia, and W. m Lbon. Heterophyidiasis. II, 

Ova in sclerosed mitral valves with other chronic lesions in the myo- 
cardium. Joum. Philip. Is. Med. Assoc. 16 (11) (1985) 588-592. 

5. Africa, C. M., £., Y. Garcia, and W. db Lbon. Heterophyidiasis. Ill, 

Ova associated with a fatal hemorrhage in the right basal ganglia 
of the brain. Journ. Philip. Is. Med. Assoc. 15 (1) (1985) 22-26. 

6. Africa, C. M., E. Y. Garcia, and W. ob Lbon. Heterophsridiasis. IV, 

Lesions found in the myocardium of eleven infested hearts, including 
three cases with valvular involvement. Philip. Journ. Pub. Health 
3 (1986). 

7. Africa C. M., E, Y. Garcia nnd W. Lbon. Heterophyidiasis. V, 

Ova in the spinal cord of man. Philip. Joum. Sci. 62 (1937) 393-899. 

8. Africa C. M., E. Y. Garcia, and W. db Lbon. Heterophyidiasis. VI, 

Two more cases of heart failure associated with the presence of eggs 
in sclerosed valves. Joum. Philip. Is. Med. Assoc. 9 (10) (1937). 

9. Chen, H. T. A study of the Haplorchinae (Loess 1899) Poche 1926 

(Trematoda: Heterophyidae) . Parasit. 28 (1) (1986). 

10. ClUREA !• Archives Roumaines de Pathologie Experimentale et de 

Microbiologie 6 (1, 2) (1988). 

11. Garcia, E. Y., and P. G. I^ubrzo. Two more new species of the ge- 

nus Stictodora Looss, 1899, in the Philippines, with description of a 
new species. Philip. Journ. Sci. 60 (1986) 137. 

12. Katsuta On a new trematode ^'Monorchotrema yokogawai^* of which 

the mullet is the 2nd intermediate host. Joum. Med. Assoc, Formosa 
(Taiwan Igakawai Sasshi) 31 (2) ; 40-41. 

18. RBFDaRZO, P. G., and E. Y. Garcia Pygidiopsis maravillai, a new he- 
terophjdd trematode from the Philippines. Philip. Journ. Sci. 84 
(1987) 859. 

14. WnDKBBRG, G. Studies on the trematode family Heterophyidae. Ann. 

Trop. Med. and Parmsit. 23 (2) (1929) 181-289, 88 text figs. 

15. Witbnbbrg, G. Correction to my paper ^*Stadies on the trematode 

family Heterophyidae.*’ Ann. A Mag. Nat Hist. 5 (28) (1980) 412- 
414. 



OYSTER FARMING 


By DOMiaANO K. ViLLALUZ 

Of the Fish and Game Administration, Bureau of ScieneCf Manila 
THREE PLATES AND ONE TEXT FIGURE 

The average yearly importation of fish and fish products 
into the Philippines is 2,007,409 pesos. Of this amount nearly 
300,000 pesos is paid for imported oysters and shell fish. To cut 
down this importation, and to furnish the people with adequate 
information on proper and effective methods of oyster pro- 
pagation, experimental plots for oyster culture by modern 
methods were put up in May, 1985, by Mr. Florencio Talavera, 
then of the Bureau of Science, at Binacayan, Kawit, Cavite 
Province. 

Oyster farming is the most important occupation of the people 
of this region. Natural oyster beds are located in Bacoor Bay, 
so that oyster shell as well as oyster spats are readily available. 
The results reported in this paper of the work carried on there 
are very encouraging. 

There are twenty-three known species of oysters in the Phil- 
ippines. Those of economic importance are: Ostrea iredalei 
Faustino, Ostrea maJabonensis Faustino, Ostrea palmipes So- 
werby, Ostrea cueuUata Bom, Ostrea crista galli Linnieus, and 
Ostrea glomerata Gould. Among these six species, Ostrea ire- 
dalei appears to be best for commercial oyster propagation. 

HABITAT AND HABITS OF OY8TEBS 

Oysters thrive best in brackish water. They usually grow in 
clusters attached to the stumps and fallen branches of trees, 
rocks, stakes, walls of fishponds, foundations of bridges, land- 
ings, and piers. Some are found growing on old shells scattered 
on or imb^ded in very soft muddy bottoms of tide flats, swamps, 
estuaries, fishponds, and shallow water. 

The food of oysters consists of microfirganisms suspended in 
water. The oyster obtains its food by drawing in slow currents 
of water between the valves to the gills. The minute gill fila- 
ments strain the microscopic organisms from the water and pass 
them by ciliary action to the mouth, which lies between the 
fieshy palps near the hinge of the valves. 


SOS 
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Oysters spawn at water tonperatures ranging from 20° to 
27°C. Their eggs develop into free-swimming larvm in less than 
twenty-four hours after fertilization. The larvse spend a few 
days among other organisms of the plankton on the upper sur- 
face of the water. This stage in their life is most critical, as 
many of them are caught for food by bigger aquatic animals, 
mostly fishes, and many more die due to unfavorable environmen- 
tal conditions. Those that survive, however, settle down as spats, 
due to the increasing weight of the developing shell, and at- 
tach themselves to any hard object they happen upon. This 
period is the banning of the sedentary life of oysters, when 
they are known to oystermen as “oyster seeds,” or simply 
“seeds.” 

SITES SUITABLE FOR OYSTER FARMING 

The best sites for oyster farming are tidal rivers, narrow 
credos, salt marshes, and land-locked bays. The prevailing bot- 
tom among them is hard and sticky mud, best fitted for oyster 
culture. They are protected from the rough sea, and the water is 
often rich in plankton organisms which constitute the food of 
oysters. 

Oysters also grow in some localities in the sounds, but it 
would be unwise to cultivate them there on a commercial scale. 
Sounds with sandy and shifting bottoms are unfit for oyster pro- 
pagation, because they are exposed to heavy seas, and the sa- 
Unily of the water is high. 

Although oysters grow in the mouths of rivers, these are not 
suitable sites for oyster cultivation. Oysters growing at the 
mouths of rivers are mcposed to water of low salinity, especially 
at freshets, and to strong currents, especially during the rainy 
season, and they are subject to heavy deposition of silt which 
causes their udiolesale destruction. 

METHODS OF OYSTER CULTIVATIOM 

Local methods.— Only two methods of oyster cultivation are 
known to the local oystermen : Spreading of old oyster shells, and 
the tidue method. 

Old shells from uncodced oysters are scattered on the places 
where oysters are found growing. These shells are pr^erred 
because of the mistaken notion that spats do not attach them- 
selves to shells taken from cooked oysters. Some osmtermen also 
believe that young oysters devel(^ out of the old osrstmr shdls 
which are scattered over the oyster ground. This method of 
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oyster culture is extensively practiced by oystermen in Na* 
votas and Malabon, Rizal Province, and Binuai^an, Obando, and 
Paomb<msr, Bulacan Province. 

Oyster propagation through this method usually results in 
small harvest, if not in complete loss. The planted old oyster 
i^ells are often buried under the sand or mud, or carried 
by the tides, currents, and waves, so that very few remain for 
collecting spats. Oyster shells wiih spats attached and buried 
into the mud or sand cannot produce oysters for harvest, be* 
cause spats attached to them die of suffocation. Oysters grown 
on the surface of mud are generally thin. Oftentimes they be- 
come unfit for human consumption because the debris from the 
mud is taken into their bodies. 

Found oftentimes attached to bamboo stakes or tulus used for 
strengthening the baklad are clusters of oyster shells. This ob* 
servation of baklad owners led to the use of bamboo stakes for 
catching and growing oysters. Thus in some localities oyster 
spats are collected and grown on bamboo branches and trunks 
implanted in intertidal areas. This method is known as tbe 
tulua method of oyster culture. 

Modem methods . — Oyster cultivation along modern lines con- 
sists of two steps: Spat collecting, and growing the seeds into 
marketable size. 

Collecting of spats has been the subject of various experi- 
ments in foreign countries. The most common among the types 
of spat collectors tested were the wire bags filled with oysters, 
scallop, and clam shells; fascine collectors of twigs and branches 
of trees ; round galvanized wire bushel baskets filled with clam, 
mussel, and oyster shells; bamboo and wooden screens; tarred 
cables or ropes; oyster shells threaded on wires; and the parti- 
tion type of spat collector made from ordinary egg-crate parti- 
tions dipped in hot paraffin and coated with a thin layer of sand. 

At the Binacayan Oyster Farm, managed by the Fish and 
Game Administration, Bureau of Science, all the above devices 
were tried, except the partition type of spat collector. Consider- 
ing the great expense involved in the use of galvanized-wire 
bags and baskets which are costly, oyster shells threaded on wire 
as spat collector were tried with great success and found to suit 
local needs. Other types of spat collectors were also tried, 
among them are the following: Shells threaded on cabo-negro 
rope hung from fences or floats; shells threaded on round rattan 
of i inch diameter, hung from fences or floats; rope (cabo-negro 
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and abacs ) wound about frames and lowered in the spawning 
area; bamboo slats with oyster shells clipped on the edges at 
regular intervals and planted in the ground between tide levels; 
and bamboo cone-shaped baskets on poles filled with oyster shells 
and placed in the spawning ground. The results obtained are 
not as good as those obtained with the hanging spat collectors 
made of old oyster shells threaded on wire. At the Binacayan 
Oyster Farm spat collecting is done during May, June, July, and 
August. 

The spats collected are transplanted as seeds to suitable oyster 
grounds, where they grow until harvested. The seeds are ready 
for the growing beds during August and September. In trans- 
planting them either the stake method or the hanging method is 
used. 

In the stake method, old oyster shells with attached seeds are 
impaled on the sides of bamboo stakes 3 to 4 feet long. The 
stakes with five to ten shells arranged on each at intervals are 
planted on the tidefiats. Oyster seeds attached to the impaled 
shells are left to grow until harvested. 

In the hanging method, six or seven oyster shells with at- 
tached seeds are threaded on a wire 70 cm long. The shells are 
separated from each other by bamboo or tieiio tubes 10 cm long. 
Several of these wires strung with shells are then suspended on 
bamboo railings supported by bamboo trunks or puno, which 
are grouped into plots. Hanging collectors with seeds may also 
be suspended on floats or rafts of bamboo. 

According to the oystermen of Binacayan, Kawit, Cavite Prov- 
ince, who are practicing the modem method of oyster cultiva- 
tion, their harvest of oysters has more than doubled since they 
abandoned the old methods of oyster culture. With the modem 
method oyster seeds grow fast, for they have free access to food 
on all sides, besides being free from the harmful effects of mud 
and grains of sand. 

Oysters grown by means of the hanging method are clean and 
fat because they are free from dirt and are constantly supplied 
with food by the water currents passing through the oyster 
beds. 

HABVESTING 

With the old method of oyster culture harvesting is very dif- 
ficult. A man dives for the oysters and takes them from the 
surface of the mud. He carries a wire basket for holding the 
catch which is transferred into a boat from time to time. 
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Usually a whole day is spent in collecting enough oysters to fill 
a banca with a capacity of five kaings. 



8k«teb et Bmeoor trowing tlM po»itioii of th« Boroao of Scionce Oytttr Farm. 


Oysters are ready for harvest seven months after the time the 
spats are collected up to the time the seeds are transplanted to 
the oyster beds for growing. At the Binacayan Oyster Farm 
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the spats collected and planted during Moy, June, July, and 
August are harvested during Deconber, January, February, and 
March, respectively. 

Harvesting of oysters raised by the hanging method is 
easy. A man rows his boat between the oyster plots, and with 
the help of a pair of pliers he unfastens the clusters of oysters 
hanging from the bamboo railings. A boat with a capacity of 
five kaings can easily be loaded within thirty minutes. 


A MODEL OYSTm FAXM 

A one-hectare farm may be taken as a model to demonstrate 
the practicability of the hanging method of oyster culture. Ac- 
cording to the Bureau of Science plan there are 220 units of 
platforms or fences. Each unit, 1.20 meters wide and 24 meters 
long, has 5 long rows 80 cm apart, supported on 68 bamboo 
trunks. These rows are set in three parcel lines 60 cm apart 
with 21 posts to the line and 21 crosspieces. Each of these 
pieces is 1.60 meters long. There are two side alleys 50 cm 
wide and two 60 cm wide. 

The number of bamboo posts 8 to 5 meters long needed for the 
220 units is 18,860. The collectors that can be hung at 80 cm 
intervals number 89,100 and require 446 rolls of 85-lb G. I. 
wire No. 8, cut into lengths of 70 cm, so that no less than 200 
short pieces can be cut from each roll. For railings and cross- 
pieces 2,400 bamboos 12 feet long will be sufficient. For the 
hanging of the collectors 860 kilos of ordinary 2i-inch nails are 
required, and for the crosspieces 100 kilos of ordinary 8-inch 
nails. About 600 kaings of dead oyster shells and about 800,000 
bamboo or usiw tubes, 10 to 15 cm long and 8 to 6 cm in diam- 
eter, are needed. 


DATA ON THE OOMUKBCIAL POSSIBILITnCS IN AN OY8mN;ULTinK P80JSCT IN 

1 aaoTAEB 


Filot** 

1. Probable initial eapUaUaation: 

n. Hkteriala and SnppUea (list A) 8,847.60 

b. Labor (list B) 400.00 

c. Working capital 2604)0 


Total 

II, Probable eapeneee (annmlf : 
a. Haintanance: 

1. Wages (1 laborer at 80 pesos a montli) 


8,997.00 

8604)0 


*Om p«m aqiisl* CO oaati Uaitad Statw (ninmur. 
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2. Cost of materials and supplies for re- 
pair (list C) T66.10 

b. Fixed charges: 

1. Interest on capital, 10 per cent 899.76 

c. Sales charges: 

1. Sales tax, 1.6 per cent of sales 45.00 

2. Harvesting, advertising, and marketing, 

12 per cent of selling price 856.40 

Total 1,926.26 

IIL Probable ineome (annual): 

a. Sale of 6,940 kaings of oysters (harvest from 

89,100 collectors, calculating on 1 kaing from 
16 collectors) at 60 centavos 2,970.00 * 

b. Operating expenses (Item II) 1,926.26 


1,048.74 

IV. Probable net ineome (deducting b from a in III ) : 

1,048.74 pesos, or 26.1 per cent of the total capi- 
talization. 

COST OF CONSTRDCTIKO A l-HECTAaB FAKH 


A. Uateriale and euppUee (liet A ) : Paus. 

1 nipa house 150.00 

18,860 bamboo trunks (puno for posts, 8 centavos 

each) 1,108.80 

2,400 bamboos 12 ft long, 30 coitavos each 720.00 

446 rolls 36-lb No. 8 G. I. wire, 1.70 pesos each 728.20 

860 kilos ordinary 2i-inch nails, 11 centavos per 
kilo 89.60 

100 kilos ordinary 8-inch nails, 11 centavos per 
kilo 11.00 

600 kaing old oyster shells, 16 centavos a kaing 90.00 

800,000 usiw tubes (bungbong) 60.00 

2 hammers 2.40 

1 saw 3.40 

2 pairs of pliers 2.20 

40 kaings 12.00 

2 bancas 120.00 

1 outboard motor 800.00 

Total 8347.60 

B. Labor (Uet B ) : 

20 men to finish 220 plots in 26 days, 80 centavos 
per man per day 400.00 


•OiM p«Bo •quals 60 etnti UniUd StoUs eurreney. 

eumnt priee for 1 kaing of oyiten 80 cohUtm to tJO 
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C. Materials a^td supplies far repairs (list C) : 

1.000 bamboo trunks (puno), 8 centavos each 80.00 

500 bamboos 12 ft. long, 30 centavos each 150.00 

200 rolls 35*lb. No. 8 G. I. wire, 1.70 pesos each 840.00 

360 kilos ordinary 2i-inch nails, 11 centavos a 

kilo 39.60 

600 kaings old oyster shells, 15 centavos a kaing 90.00 

300.000 usiw tubes (bungbong) 60.00 

50 kilos ordinary 3-inch nails, 11 centavos a kilo 6.60 


Total 766.10 



ILLUSTRATIONS 


Plato 1 


Fio. 1. Bureau of Science Oyster Farm, Binacayan, Kawit, Cavite Province. 
2. Clusters of oysters 7 months old, from Bureau of Science Oyster 
Farm. 


Plato 2 


Fig. 1. Fascine and tulus spat collectors, Bacoor Bay. 

2. Plots for growing oysters in the Bureau of Science Oyster Farm. 


Plato 3 

Fio. 1. Bamboo stake impaled with old oyster shells with attached seeds. 
Fig0. 2 and 8. Methods of hanging oyster shells with attached seeds for 
growing. 

Fig. 4. A railing of wood destroyed by shipworms after 7 months at the 
Bureau of Science Oyster Farm. 


TEKT FXQURB 

Sketch of Bacoor Bay, showing the position of the Bureau of Science Oys- 
ter Farm. 
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CHIRONOMID^ FROM JAPAN (DIPTERA), X 

NEW OF LITTLE-KNOWM MIDGSS, WITH DBSCBIPTIONS OF THE 
METAMOBPHOSES OF SEVERAL SPECIES ^ 

By Maeaaki Tokunaga 

Of tke Entomological Laboratory, Kyoto Imperial Vnivereity, Japan 
FORTY-POUR TEXT FIGURES 

The midges of the Chironomidse discussed herein were col- 
lected chiefly by myself in Honshu and Kyushu. A second im- 
portant series was collected in Formosa by Dr. Ryoichi Takaha- 
shi. A few additional species were collected elsewhere by Drs. 
Hachiro Yuasa and Yaichiro Okada, and Messrs. Yasuji Ya- 
mada, Tokichi Kani, Tadao Masuda, and Kazuo Shibuya. My 
sincere thanks are extended to the above-mentioned zofllogists 
who have thus contributed to the further study of the Japanese 
Chironomidse. 

Of the midges dealt with in the text, the following three 
species are peculiar in habitat, being found in hot springs of 
mineral water in their immature stages: Pentaneura ohadai, 
Chironomua litgubria, and Tanytarsus uraiensis. Another in- 
teresting midge is Clunio takahashii, the first marine midge from 
Formosa, found in the tidal zone of a rocky shore, and represent- 
ing the sixth species of the genus. Another Important species is 
Spaniotoma akamuai. The blood-red larvte of this species are 
well-known bait for anglers, being known as akanmsi, especially 
for the following fresh-water fishes in Kyoto and Osaka : Gnatho- 
pogon caertUeseens, Zaeeo platypus, and Carassius auraius. 

The morphological terminology used in the text is based on 
previous papers of this series. The antennal ratio is the ratio 
between the length of the ultimate segment and the combined 
length of the remaining segments, except the scape, and, in the 
case of the male of the Tanypodinm, between the length of the 
ultimate two segments and the combined length of the remaining 
segments, except the scape. The leg ratio is the ratio of the 
length of the first tarsal segment of the leg to that of the tibia. 

* Coimribution from the Entomological Laboratory, Kyoto Imperial Uni- 
▼eraity, No. 64. 
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The abbreviations of the wing venation used in the present paper 
are those used in text figures 3 and 4. 

CLUNIONIN^ 

CLUNIO TAKAHASHII ip. no*. 

This marine midge is quite peculiar in the highly reduced male 
antennal segments. The female and immature stages are still 
unknown. 

Male . — Body length 1.8 to 1.6 millimeters ; ground color brown. 
Head uniformly brown, with antennse mainly white, maxillary 
palpi yellowish brown. Antenna (text fig. 1, c) 7-segmented 
(20 : 88 : 14 : 13 : 13 : 14 : 100) , with antennaria and scape 
somewhat brownish, intermediate flagellar segments brownish 




FIO. 1. Clvnio Uikeihtuthii eip. npv. (mak). a. Antenna; b, wing; e, ityle. 

at each distal end, ultimate segment slender ; antennal ratio about 
1.1 (16 : 14) . Thorax brown in ground color ; scutum with dark- 
brown middorsal line or pale-brown median vitta; caudoscutal 
area with paired short yellow stripes ; humeral parts dark brown ; 
pseudo-sutural fovese each with four or five small setse; supra- 
alar setse three ; scutellum yellowish brown. Legs mainly white ; 
coxse, trochanters, bases of femora, knee joints, and distal ends 
of tarsal segments of all legs brown; tibial spur only one on 
each leg, almost straight; claws distinctly curved; empodium 
very large. Proportional lengUis of segments of legs, excepting 
coxse and trochanters 19 : 26.6 : 6 : 2 : 2 ; 2 ; 3 in foreleg, 24 : 
23 : 8 : 2 : 1.8 ; 1.4 : 8 in middle leg, and 26 : 26 : 4 : 1.7 : 3 : 1.6 
: 3 in hind leg. Wing (text fig. 1, 6) milky white by reflected 
light and pale brown by transmitted light, with narrow base; 
macrotrichia very sparse even on the veins. Venation : Ri end- 
ing at middle of costal margin ; Rs straight, about thrice as long 
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as Ri, subequal to radial stem; Muz straight, reaching wing 
margin; base of fork between and Cuj just beyond base of 
radial fork; and Cui gently curved, reaching wing margin; 
Cu 2 complete, ending on Cui ; 1st A hardly reaching under fork 
between and Cui. Halterea white. Abdomen brown; hy- 
popygium very large, turned through about 180°; style (text 
fig. 1, c) large, triangular, nonsetigerous, with a sharp spine 
Dt ventral comer, without apical spines. 

Habitat. — ^Seashore, Formosa. 

Holotype. — Male; Tansui, near Taihoku; January 1, 1986. 

Paratopotypes . — ^Two males ; January 3, 1935. 

Type specimens. — Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University ; collected by Dr. R. Taka- 
hashi. 

This species is named in honor of the collector. Dr. Ryoichi 
Takahashi. The present midge is quite specific in the 7-seg- 
mented antennse, distinctly petiolate wings, and characteristic 
wing venation. It may be noteworthy that all other known 
species of the genus Clunio are provided with 10-segmented an- 
lennee in the male. 


TANYPODIN^ 

PBNTANSURA OKADAI <p. nov. 

The present species is white in ground color, with four distinct 
reddish brown vittse on the scutum ; the wings are thickly covered 
with macrotrichia ; there are no colored markings on the wing. 

Male. — Body about 2.7 millimeters long, very extensively 
white. Head almost entirely pale brown; vertex with a brown 
triangular marking; eyes bare, widely separated above from each 
other. Antennae uniformly pale brown; antennal ratio about 
0.9, always less than 1; maxillary palpus pale brown, 5-seg- 
mented (2 ; 4 : 8 : 8 : 6 : 12). Thorax yellowish white; prono- 
tum pale brown; scutum with four very distinct reddish brown 
vittae; stripes between vittie brown; shoulder parts yellowish 
white; caudoscutal area white; scutellum white; postscutellum 
brown, with a median yellowish line; pleural and sternal sder- 
ites uniformly yellowish white. Legs entirely pale brown, with- 
out beards; claws simple; empodium vestigial, pulvilli wanting. 
Relative lengths of segments, except coxae and trochanters, as 
follows; 87 : 48 : 81 : 16 : 12.6 : 8.6 : 6 in foreleg, 41 : 86 : 27 : 
11 : 8 : 6 : 6 in middle leg, and 37 : 48 : 37 : 19 : 14 : 9 : 6 in 
hind leg. Wing (text fig. 2, a) with macrotrichia thickly spread 
over entire surface, without colored markings. Venation: Coeta 
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produced beyond end of Rm; Rm ending on costa <»i the level 
of end of M^; relative lengtiis of and Rm 22 : 89; Rs^a idmple, 
extending closely along Ra^s* atrophied on distal part; mnsu 
very short. Halteres whitish yellow. Abdomen very extensively 
white; terga from second to. seventh segment each with a T- 
shaped whitish pale-brown marking on cephalic part; hypopy- 
gium (text tig. 2, 6) pale brown; coxite with a blunt swelling 
on mesal side; style straight, about three-fourths as long as 
coxite, pubescent on basal half, tapering on distal half, with 
a strong brown spine. 

Female . — ^Body about 1.5 millimeters long; coloration as in 
male. Antenna (text fig. 2, c) 12-segmented, with a slender 



Fu* 2. PfntafMura okaiai ip* oov. a, IUI 0 wlnir (maerotriebia omlttad) ; auik 
pygium: dliUl saameiits of lomalt antoniia; d» aponnatlMtta. 


terminal projection and an apical seta; proportional Iragths 
of distal four segments 14 : 14.8 : 15.7 : 80.7; antennal ratio 0.2. 
Palpus 5-s^miented (2 : 4 : 7 : 8 : 12). Proportional lengths 
of segments of middle leg 41 : 38 : 24 : 10 : 7.5 : 5.5 : 4.5. Wing 
with costa less produced than in male ; relative lengths of Ri and 
Rm( 21 : 45. Abdomen entirely white; spermathecm (text fig. 
2, d) three, spherical, yellow; cercus triangular. 

Habitat. — ^Hot spring of mineral water; Honshu, Japan. 
Holotype. — ^Hale; Yuno-Mine-Onsen, Wakayama Prefecture. 
March 24, 1987. 

AUotopotype.— Female; March 24, 1987. 

Paratopotypea. — ^Many malM and females; Mardi 24, 1987. 
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Type apeeimene. — Alcoholic; deposited in the entonudogical 
laboratory, Kyoto Imperial University; collected by Dr. Yaichiro 
Okada. 

The present species is named in honor of the collector, Dr. Y. 
Okada. This fly is closdy allied to P. eigulata Walker and P. 
kyotoeneia Tokunaga. In the former species, however, the ab- 
domen is esdensively brown, with a paler narrow band on the 
caudal margin of each tergum, and the antennal ratio is about 
1.25. In the latter species the pleural side of the thorax car- 
ries dark spots, the antennal ratio is greater than 1, and the 
costa is not produced beyond the end of R 4 « 6 . 

ORTHOCLADHN>E 

SPANIOTOMA (OBTHOCLADIUS) AKAMUBI tp. mt. 

This species is a famous bait for minnow angling in Osaka 
and Kyoto, as I reported in 1935. The emergence of imagines 
occurs once a year, during September and October. 

Male. — Body about 8 to 9.5 millimeters long, black in ground 
color. Head entirely black; antennse black, with dark plumose 
hairs, 14-segmented; antennal ratio about 2.7 to 3; palpus black, 
S-segmented (2 : 5 : 10 : 10 : 13) ; eyes bare. Thoracic ground 
color black, highly pruinose in brown along fovese, slightly prui- 
nose on vittse, with a pair of black shining humeral thicken- 
ings; thoracic setae brown, slender. Legs with coxae dark 
brown; trochanters brown; femora brown, broadly black on 
distal part; tibiae black, broadly brownish at middle; tarsus 
black; empodium minute; no pulvilli; first and second tarsal 
segments of middle and hind legs with apical spurs; foreleg 
without beards. Relative lengths of segments of foreleg 94 : 
115 : 86 : 61 : 37 : 26 : 19, those of middle leg 106 : 111 : 66 : 
34 : 26 : 18 : 18, and those of hind leg 114 : 129 : 68 : 43 : 34 : 
20 : 18. Wing (text fig. 3, a) gray by transmitted light, squama 
brown; radial stem, and basal half of Ri and R 2^8 yellowish 
brown; costa, M, R 4 , 5 , base of Rs^ and r-m black; costa produced 
beyond end of R 4 ,^b: Rb^b straight; Rb^ ending just beyond middle 
between ends of Ri and Rb^b. Halteres dark brown, with stems 
brown. Abdomen black; hypopygium (text fig. 3, b) dark 
brown, without thickened anal point; dorsoproximal appendage 
dark brown, chitinized, bare on apical half; ventral appendage 
pale brown, pubescent: styles characteristic in structure, each 
with a large flattened lobe. 

Female.— Bize and coloration as in male. Antenna with scape 
bzownr pedicel yellow, 7-8egmented (6 : 6 : 6 : 6.6 : 6 : 6 : 14.6) ; 
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palpus with first segment brown, 5-segmented (2 : 5 : 10 : 8 : 
12). Relative lengths of segments of legs 95 : 125 : 87 : 61 : 
86 : 25 : 20 in foreleg, 109 : 120 : 58 : 83 : 26 : 19 : 18 in mid- 
dle leg, and 120 : 142 : 78 : 47 : 36 : 20 : 18 in hind leg. Wing 
comparatively broad, with anal lobe almost right-angled. Cer- 
cus (text fig. 3, c) black, earlike; spermathecs (text fig. 3, d) 
three, equal, dark brown, with colorless hyaline neck region. 
Habitat. — Stagnant water; Honshu, Japan. 

Holotype. — Male; Osaka; October, 1936. 



Fia 8 , Spaniotofna (Orth 0 cladiH$) akamuH up. nov, a, Hiile wlnsr; h, nuJe hypopygiuro ; 
c, eercQs; d, •peranitbcca. 

AUotopotype. — Female; October, 1986. 

Paratopotypea . — Males and females; October, 1936. 

%ype speeimene. — Alcoholic egg masses, larvse, pupie, and ima- 
gmi^; deposited in the entomological laboratory, Kyoto Imperial 
University; collected and reared by Mr. Atsuo Tanaka and M. 
Tokunaga. 

This species is quite characteristic in the structure of the 
male styles. 
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SPANIOTOMA (TRICHOCLADIUS) CHALTBBATA Mwardi. 

This species is characteristic in thoracic coloration, the scu- 
tum being shining black and having a pair of distinct yellow 
spots on the humeral parts, as stated by Dr. F. W. Edwards. 
This midge is very abundant in Kyoto along a margin of still 
water in autumn. 

Male. — Body about 2.6 millimeters long; antennal ratio about 
1.2 (26 : 22) ; nonplumose apical area of antenna pubescent on 
distal half; maxillary palpus witii four distinct segments (3 : 
5 : 8 : 12) ; foreleg with following proportional lengths of seg- 
ments 37 : 46 : 27 : 17 ; 13 : 9 : 6 ; 
fore tibial spur as long as diam- 
eter of tibial end. ^ 

Female. — Body about 2 milli- \ " ^ • *»\ 

meters long; antenna G-seg- | ***.*/ 

mented (17 : 22 : 14 : 16 : 14 : (/ « " / 

88) ; intermediate flagellar seg- 

ments each with a short neck \ V*' 

region ; ultimate segment with- \ I e$ 

out long setse; maxillary palpus 1 .1 

distinctly 4-segmented (3 : 4.6 : \iy 

7:9); legs black or dark brown, 

with trochanters and bases of 

femora yellowish brown. Pro- 

portional lengths of foreleg n. 

36:42:24:14:11:8:6; cercus - — \ 
(text fig, 4, a) with a ventral ' / 

projection; spermathec® (text ^ N. J 

fig. 4, 6), hyaline, large, oval, 

each with a neck region. Other Fig. 4. SpanioMma (Trirhccladiui) 
characters of male and female as Edw»rd«. o, Female eer- 

cuh; 6. gpermtttheca. 

stated by Doctor Edwards 
(1926). 

Habitat. — Stagnant water. 

Specimens. — Alcoholic males and females; Ikeda, Osaka; July 
30, 1986; Kitashirakawa, Kyoto; October 19, 1986; deposited 
in the entomological laboratory, Kyoto Imperial University; col- 
lected by Mr. K. Shibuya from a nest of a hunting wasp, Cra- 
bro wesm&eli v. d. Linden, and by M. Tokunaga. 

SPANIOTOMA (BUKIBPPEBIIIL1.A) BICOLOR Zrttentwit. 

In this species the sexes are distinguished by color, the male 
being black and the female extensively yellow. 
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Male . — ^Body length about 2 miUimeterB; ground color black; 
antenne with white plumose hairs; wings milky white. Itead 
with eyes widely separated above, distance between them twice 
their vertical le^hs; antenna linsegmented; nonplumose apical 
part swollaa distally, with small hairs on distal half; antennal 
ratio less than 1 (21.6 : 23) ; maxillary palpus distinctly 4>seg- 
mented (8 : 4 : 6 : 9) . Foreleg entirely dark, proportional 
lengths of segments 26 : 81 : 20 : 18 : 12 : 7 : 4; middle and 
hind legs mainly whitish brown, femoral bases dark, tibice white 
at middle, tarsi dark; tibial spur longer than diameter of tibial 
end; pulvilli small, half as long as claws; empodium slender, 
as long as claws. Wing (text fig. 5, a) milky white, with veins 
white; squama with a single seta, costa produced beyond end 
of Ri about half as long as R 4 *b; R 3.8 closely extending 
along R 44 t; R^.s almost straight, ending before level of end of 



M 44 S; fMCu beyond the crossvein. Abdomen including hypopy- 
gium black; ultimate tergum (text fig. 5, b) with a needlelike 
anal point, slightly setigerous along a transverse thickening; 
coxite with a small mesal lobe; style truncate with two apical 
spines. 

Female . — ^Body about 1.7 millimeters long; ground color yel- 
low. Head with vertex black; antenna with ultimate segment 
dark, 6 -segmented (2.6 : 8 : 2 : 2 : 2 : 6 . 8 ) ; maxillary palpus 4- 
segmented (8 : 4 : 6 : 9 : 6 ), dark on three proximkl segments. 
Thorax with dark markings; scutum with three distinct black 
vittse, postscutellum blade; pleural side with a black longitudinal 
stripe <m precoxal region; sternal side with a pair of dark 
douds. Forelegs uniformly douded in brown, proportional 
lengths of s^ments 22 : 28 : 16 : 11 : 7 : 5 : 4 ; ultimate tarsal 
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Begnmts and femoral bases of middle and hind less black; 
coxa) of ail legs black; haiteres yellow. Wing (text fig. 6, c) 
with veins Ri and somewhat swollen, brown ; R 4,5 gradually 
curved, about four times as long as R, ; f MCu under fR. Ab- 
domen with terga and ultimate sternum dark brown; cerci yd- 
low. 

Specimens , — Alcoholic males and females; Kitashirakawa, 
Kyoto ; October 23, 1985 ; deposited in the entomological labora- 
tory, Kyoto Imperial University; collected by M. Tokunaga. 

CHIRONOMIN.® 

PBMTAPEDILIFM SOROBNS ran im Wulp. 

This species is very abundant at Tomioka, Amakusa. 

Male . — Body about 3.5 millimeters long, dark brown in ground 
color. Head dark brown, with eyes bare, frontoclypeus setige- 
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rous; no frontal tubercles; antenns 14>segmented, black; an> 
tennal ratio 1.9; maxillary palpus entirely black, 6-segmented 
(3:4:11:11:16.6). Thorax largely black; scutum with 
three distinct black vittse which are separated by two yellowish 
brown pseudosutural fovee; shoulder parts yellowish; caudo> 
scutal area brown; scutellum yellowish brown; pleural mem- 
branes yellow. Legs almost entirely dark brown, with coxse 
black ; no tarsal beards ; pulvilli as large as daws ; fore tibia with 
a sharp fixed spine; middle an^hind tibie each with two combs 
and one spur. Relative lengths of segments of legs 63 : 53 : 66 : 
40 : 84 : 24 : 12 in foreleg, 72 : 62 : 32 : 28 : 17 : 11 : 7 in mid- 
dle leg, and 75 : 70 : 44 : 26 : 24 : 16 : 8 in hind leg; foreleg 
ratio about 1.2. Halteres dark brown. Wing (text fig. 6, a) 
densely hairy, with minute dots spread over entire surface, 
membrane dark by transmitted light; veins brown; fMCu under 
base of Rs. Abdomen almost entirely black; each tergum nar- 
rowly pale brown along caudal margin; hypopygium (text fig. 
6, h) with a long anal point; dorsal appendage with a bare long 
projection, a long isolated and several basal long setce; ventral 
appendage pointed caudad, with a long apical seta and many 
curved sets on apical part. 

Specimens . — ^Alcoholic males; Tomioka, Amakusa, Kyushu; 
October 27, 1936; d^osited in the entomological laboratory, 
Kyoto Imperial University; collected by M. Tokunaga. 

cantONOiius (Cbibonowjs) lugubbib zttUMtMit. 

Many larve and pupte of the present species were found in 
hot springs of mineral water, about 17° to 28° C., at Mount 
Unzen, Kyushu. 

Male . — Body about 8.5 millimeters long, black in ground color. 
Head black, with small frontal tubercles; eyes, frontoclypeus 
with many dark sete. Antenna 12-segmented, mainly dark 
brown, with scape black; antennal ratio about 2.5 to 2.6; maxil- 
lary palpus black, S-segmented (2.6 : 2.5 : 9 : 10 : 13.6) . Tho- 
rax slisdxtly shining, with brown setse; supra-alar sets about five 
or six; scutum black, with shoulder parts and caudoscutal area 
dark Wwn; scutellum black. Legs with coxte black, trochan- 
ters and basal half of femora brownish, other parts entirely 
black; tarsal segments of middle leg with strong apical sets; 
those of hind leg with leas strong apical sets; empMium hya- 
line; pulvilli dark brown; no beards. Relative lengths of eeg- 
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ments of fordeg 66 : 54 : 77 : 39 : 82 : 25 : 15; those of middle 
leg 68 : 39 : 28 : 17 : 18 : 10 : 8; those of hind leg 73 : 67 : 40 : 
24 : 19 : 12 ; 9. Wing (text fig. 7, o) with veins pale brown ; 
r-m and base of Rs brown. Halteres pale brown. Abdomen 
with terga brownish black; hypopygium (text fig. 1, b) curved 
dorsad, with anal point long; dorsal appendage nonpubescent, 
broad, with several small basal setie. 

Female. — ^Body about 8 to 4 millimeters long. Antenna 6- 
segmented (4 : 8 ; 6 : 6 : 5.2 : 12.8), with scape and ultimate 
segment black; second segment deeply constricted at middle; 



FlO. 7. CfcirotiomiM (CV^iroiUHtMw) IngubriB SKettortiedt. a» Mate wing; 5, malf hypopy* 
slum; e, female wins; d, female eercue; e, hookleta of eecond abdominal tvrvum of pupa; 
f, eaudolateral aplne of eighth abduminal segment of pupa. 

intermediate flagellar segments dark brown on basal half, pale 
brown on neck region; ultimate segment without basal setae; 
antennal ratio about 0.5; palpus dark brown, 5>segmented (2.5 : 
2.5 : 8.5 : 9.5 : 14). Legs almost entirely dark brown; trochan- 
ters, basal half of femora, and middle part of tibiae brown. 
Relative lengths of segments 70 : 54 : 80 : 39 : 33 : 27 : 16 in 
foreleg, 70 : 66 : 29 : 17 : 13 : 10 : 8.5 in middle leg, and 76 : 78 : 
48 : 24 : 21 : 18 : 10 in hind leg. Wing (text fig. 7, c) with veins 
brown, r-m and base of Rs black. Abdomen dark brown, with 
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cerci (text fig. 7, d) subtriangular; spermatheoee two, oval, hya* 
line, colorless, with very short neck region. 

I^pa , — ^Body about 6.5 millimeters l<mg. Exuvim hsraline, 
mainly colorless; head, thorax, and terminal end pale brown; 
abdominal lateral thickenings black. Head with frontal tuber- 
cles distinct, each carrying a single apical seta. Thoracic re- 
spiratory organs white, consisting of numerous filaments, as in 
C. dorealia; thorax with a small median tubercle on dorsal 
side. Abdomen with lateral swimming lamellse and long hairs 
on caudal segments from fifth to eighth; these long lateral 
swimming hairs four pairs on segments five, six, and seven, five 
pairs on segment eight; terga of second to fifth segments al- 
most entirely spinulose ; sixth tergum with three spinulose areas : 
one On anterior part and one pair on posterior part; seventh 
tergum without posterior spinulose areas; eighth tergum with a 
pair of large spinulose areas ; second tergum with a caudal line 
of booklets which are distinctly serrate on convex side (text 
fig. 7, e) ; this transverse line of booklets distinctly interrupted 
at middle; caudolateral spines of eighth segment blade, simple, 
elongated, and filamentous on apical part (text fig. 7, /) ; ulti- 
mate segment fringed with numerous lateral swimming hairs on 
flattened lamellse, and a pair of long lateral isolate setse, caudal 
liunellse of male longer than basal width but in female shorter 
than basal wfdth; genital sheaths of both sexes not extending 
caudad beyond the caudal end of ultimate segment. 

Habitat, — Hot spring of mineral water; Kyushu, Japan. 

Speeimens. — ^Alcoholic egg masses, larvse, pupse, and male and 
fmale imagines; Mount Unzen, Nagasaki Prefecture; October 
25 and 26, 1936; deposited in the entomological laboratory, 
Kyoto Imperial University; collected by M. Tokunaga. 

CBIRONOIIVS (GLrrrOTBMfOIPES) GLAVeuS IfaliMi. 

This species is very abundant in a fresh-water pond at To- 
mioka, Kyushu. 

Male.— Body length about 5.5 to 6.5 millimeters. Head yel- 
lowish brown; frontoelsrpeus brown, setigerous; frontal tuber- 
cles very minute. Antennse 12-segmented, dark brown; anten- 
nal ratio about 8.7 to 8.9; maxillary palpus black, 6-aegmented 
(4 : 4 : 14 : 12 : 15) . Dorsal side of ^orax almost mitirely 
black ; proth(H*ax yellow, highly reduced; scutum Mghly pruinose 
along fovete, its shoulder parts obscurely yellowish; pleural mem- 
branes yellowish brown; pleural and sternal sderftes black. 
Legs with coxs and trochanters brown; femora bicolored: Dis- 
tal fourth of fore femur, distal hidf or one-third of middle 
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femur, and entire length or distal two-thirds of hind femur 
black, other parts brown; tibiae black; tarsal segments mainly 
black; pulvilli large; two combs of tibia each with a spur; no 
beards. R^tive lengths of segments of foreleg 95 : 86 : 126 : 
70 : 58 : 60 : 22, those of middle leg 105 : 106 : 62 : 37 : 80 : 
21 : 13, and those of hind leg 108 : 120 : 77 : 60 : 48 : 28 : 14. 
Wing (text fig. 8, a) obscurely yellowish at base, slightly clouded 
darldy on entire surface, with veins black; R 4 ,b straight; 
and Cu, undulated. Halteres pale brown. Abdominal terga en- 
tirely black; terga from second to sixth each with a distindt 
median impression, which is about one-third as long as tergal 
length in second to fourth terga, and about half as long as 
tergal length in fifth and sixth terga; hypopygium (text fig. 
8, 6) dark brown, with styles broad; dorsal appendages large, 
nonpubescent, slightly setigerous at basal part. 

Female . — ^Body about 7 to 9 millimeters long, coloration al- 
most as in male. Antenna with scape yellovrish brown; inter- 
mediate flagellar segments fusiform, yellowish brown on basal 
half and black on distal half, with neck region short; ultimate 
segment black; relative lengths of segments, 6 : 8 : 7 : 7.8 : 8 : 
8.5 : 17; palpus 5-segmented (4 : 4 : 13 : 12 : 18). Relative 
lengths of segments of legs 97 : 90 : 144 : 66 : 57 : 49 : 24 in 
foreleg, 109 : 110 : 64 : 35 : 28 : 20 : 14 in middle leg, and 108 : 
126 : 84 : 64 : 45 : 27 : 15 in hind leg. Halteres dark brown. 
Wing broad; R,.# slightly curved along costal margin; M 8,4 und 
Cui not sinuous. Abdominal tergal impressions as in male, but 
that of fifth tergum comparatively shorter, about one-third as 
long as tergal length; cerci (text fig. 8, c) pale brown; sper- 
mathecse (text fig. 8, d) two, spherical, colorless, hyaline. 

Pupa. — Male about 8 to 10 millimeters long, female about 11 
to 12, dark red in life, exuvise brown; thoracic regions dark 
brown. Head with a pair of distinct tubercles each with an 
apical seta. Thoracic respiratory organ 6-branched at base, 
consisting of ordinary white numerous filaments. Abdominal 
terga from second to sixth each with a median raquetlike im- 
pression (text fig. 8, /) ; typical chsetotaxy of abdominal seg- 
ments as follows: On tergal side one pair of simple sets on an- 
terior part, three pairs of simple sete on posterior parts, and 
a pair of simple or branched s^tse on the lateral part; on sternal 
side, one pair on anterior part and three pairs on posterior 
part; lateral sides from segment one to segment four each with 
three isolated setm, those from fifth to seventh each with four 
vtm - — I 
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long swimming hairs on either lateral lamella, that of eighth with 
five swimming hairs on lamella; tmgal side with eharaeteristie 
spinolose areas: First tergum with a pair of lateral spinulose 
areas, second almost entirely spinulose except middorsal area, 
spinules of caudomesal area of this segment comparatively 
strong, third to sixth terga uniformly spinulose, seventh and 
eighth with spinulose areas more or less reduced, each provided 
with a pair of lateral spinulose areas; second tergum with a 
complete caudal transverse line of booklets (text fig. 8, e) ; caudo- 
lateral corner of eighth segment with a variable number of solid 



Fio* B, CMronomus iOlypiot€ndip9$) Mtigen. a, Malt wing; nuUt lurgopyg iam ; 

c, fcmmit o«reai; d, ipermathMa; €, booklet of leeond ftbdomingl tergum of pupe;; A 
doreel toipMnloiif at tergu from eeeond to eixth ubdomlnia eegmenti of pupa; g, eaudo- 
lateral eplnee of eighth eegment of pupa. 

spines (text fig. 8, p) . Ultimate segment almost circular, genital 
sheaths hardly beyond caudal margin of swimming hunellte even 
in male. 

Habitat. — Stagnant water; Tomioka, Kyushu, Japan. 
Speeimene. — Alcoholic egg masses, larvm, pupse, and male and 
female imagines; deposited in the entonudosical laboratory, 
Kyoto Imperial University; collected by M. Tokunaga. 

CamoXOMITS (STBNOCanONOiroS) TAKAHASBO •». mvr. 

There have been known only three species of the subgenus 
Stenbehinonomue Kieffer from Japan; namely, C. bUeneie Kief* 
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fer, C. iMUmbua Tokunaga and Kuroda, and C. oatorui Tokunaga 
and Kuroda. The present spedes, therefore, is the fourth of this 
suhgenus. The male and the immature stages are still unknown. 

Female. — ^Body about 3.5 millimeters long, yellowish white in 
ground color. Legs with characteristic markings. Wings very 
closely allied to those of C. aatorui in markings but without 
apical markings. Sets of body yellow. Head yellowish brown, 
with vertex brown, frontoclypeus brown. Maxillary palpus 
black, 5>segmented (4 : 5 : 17 : 14 : 22) ; antenna yellow, with 
ultimate segment yellowish brown, with two long apical sets; 
intermediate flagellar segments each with a long neck region; 
second segment double; relative lengths of antennal segments, 
6 : 12.5 : 9.5 : 8.6 : 8 : 11. Thorax yellow in ground color; 
scutum with paired dark-brown lateral vitts, without median 
vitts; scutellum yellowish brown; postscutellum black, with a 
yellow median line; pleural sclerites yellowish brown; epimeron 



Fia. 9. Ch%ronomu$ (SUnochironomun) takahaMkii tp. nov. Female wimr. 


dark brown; other parts yellow. Legs yellow in ground color; 
fore coxa yellow, middle and hind coxs brown ; fore femur mainly 
black, brown at both ends; middle and hind femora black on 
basal half, yellow on apical half, broadly brown at both ends; 
tibis of all legs black on basal half, yellow on apical half, brown 
or dark brown at base; other segments uniformly yellowish 
white. Tibial combs each with a spur; pulvilli large, as long as 
claws; empodium slender. Proportional lengths of segments of 
legs as follows : 97 : 81 : 92 : 52 : 41.6 : 31 : 15 in foreleg, 95 : 
80 : 49 : 27 : 19.5 : 13 : 9 in middle leg, and 115 : 100 : 69 : 41 : 
31 : 20 : 10 in hind leg. Wing (text fig. 9) with a median large 
dark band, which extends proximad along anal margin; veins 
yellow, marginal areas along Mi^s, Ma^, and Cui yellow; apical 
margin of wing also yellowish; wing cells along costal margin 
C, Sc, R, R], and Ra entirely ytilow. Venation as in C. satorui. 
Halteres white. 

Abdomen yellowish white; posterior segments somewhat 
brownish. 
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Habitat. — ^Northern Formosa. 

Ht4otype,’'‘--AlcohoUc femate; Koyo, Taito-cho, Taihoku, For- 
mosa; June, 1986; deposited in the entomological laboratory, 
Kyoto Imperial University; collected by Dr. R. Takahashi. 

CHIBONOMOS <POLTPBDn.VM> KTOTOKNB18 t». Mr. 

This midge was reared in the laboratory from the larva c(d- 
lected at iJie botanical garden of the Kyoto Imperial University. 

Male. — ^Body about 3.6 millimeters long, dark brown in ground 
color. l%orax dark brown with three black lines along mid- 
dorsal and pseudosutural lines. Wings without colored mark- 
ings. Legs uniformly pale brown. Head without frontal tu- 
berries; eyes narrowly separated above; antenna black, with 
scape brown on basal half, Id-segmented, with two aidcal setae, 
plumose hairs black; antennal ratio about 1.9; maxillary palpus 
brown, with four distinct segments (3 : 6 : 7 : 10) . Thorax 
pruinose; scutum dark brown, with black middorsal and pseu- 
dosutural lines; scutellum brown; postscutellum black; pleura 
and sternum shiny, black. Foreleg with a distinct apical spine 
of tibia ; leg ratio of foreleg about 1.7 ; pulvilli slender, bifurcate ; 
empodium slender. Wing (text fig. 10, a) very slightly clouded 
entirely, with veins pale brown; Rs.^ extending closely along 
Ri; R«,6 ending very near wing tip, gradually curved caudad 
on apical part; fMCu just under fR; 1st A atrophied under 
fMCu. Halteres yellow. Abdomen black; terga from second 
to sixth with paired pale brown spots on caudal comers; ul- 
timate tergum (text fig. 10, b) broadly pale brown on cephalic 
margin, with several long sete on meson; anal point slender, 
long, beyond distal end of coxite; s^le straight, as long as 
coxite, not sharply narrowed distad; dorsal appendage with 
basal portion swollen, pubescent, with a long isolated seta, distal 
portion slender, long, nonpubescent; ventral appendage very 
slender, long, extending beyond distal end of coxite, with several 
(4 or 5) curved apical bristles and a very long apical seta. 

Female. — ^Body about 2.5 millimeters long; coloration as in 
male. Antenna brown, 6-segmented (4 : 7 : 6 : 5.6 : 8 : 9), 
with three apical seise; maxillary palpus with four distinct 
segments (8 ; 6 : 7 ; 11). Foreleg ratio about 1.8. Wing (text 
fig. 10, c) broader and shorter than in male; anal angle obtuse. 
Abdomen uniformly dark brown; ultimate sternum with a shal- 
low caudal incision, setigerous only on laterocaudal areas; sper- 
mathecse (text fig. 10, d) two, oval, yellow, with short neck re- 
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gion; oercus (text fig. 10, e) with a short ventrocephalic pro> 
jeetiim. 

JPt^v-~Body about 8.5 millimeters long; head with a «nall 
tubercle on each scape; thoracic respiratory organ (text fig. 10, 
/) branched into seven subequal filaments; abdomen with char- 
acteristic cuticular processes. First abdominal segment with 
a pair of large anterior and small posterior lateral swellings, 
without dorsal spinous area; second tergum with a transverse 



FiQ. 10. Chironomuw (Polypiidilum) kyotoen9i$ bp. nov. wingr; ihaIi! hypopy* 

ffium; c, female wing; d, ipermatbeca; e, female eerooi; thoracie mpiratoiy organ of 
pupa; g, caudokteral apine of abdominal aegment eight of pupa; h, lanral mandible; i, 
larval maxilla; i, larval antenna: k, larval mentum; 2, larval labranh^pipbarynx, 

spinulouB area on anterior region and a line of recurved thom- 
like spines on posterior margin; third tergum with a transverse 
spinulous area on anterior region; fourth terga with an X-shaped 
spinulous area on anterior half, a pair of oval spinulous areas 
on caudal rf^on, and a pair of small spinous patches on caudo- 
lateral sides; fifth tergum with a large median X-sh^ped spinu- 
lous area, lateral swimming lamellse and three pairs of long 
lateral sets; sixth tergum similar to fifth, but with X-shaped 
spinulous area narrow; seventh with a pair of small spinulous 
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areas on anterior region and four pairs of imig latofal setR 
on lateral swinuning lanudle; eigfalii similar to seventh, but 
without spinulous areas, with a pair of in)A»ricate eaud<dateral 
large spines (text fig. 10, g ) ; nin^ segment with a pair of large 
lateral swimming lamellse, each of which is provided witii about 
thirty-seven long marginal setie, with a U-shaped caudal in- 
cision; genital sheaths long, pointed, far beyond caudal margin 
of ultimate segment in both sexes. 

Larva . — ^Body about 6 millimeters long. Head with three un- 
paired sclerites of clypeus, of which the preclypeal plate is thinly 
membranous on mesal oval area; labrum-epipharynx (text fig. 
10, {) with three paired sclerites; namely, clypeallae, tormse, and 
labraliae, on lateral sides; labral membrane with following cutic- 
ular appendages: One pair of plumose projections which arise 
from basal rings, paired lateral groups of three simple and two 
serrulate trichoid projections, and a group of distomesal ap- 
pendages which are composed of plumose projections aris- 
ing from a common basal plate, and two pairs of small comblike 
projections; epipharynx with following cuticular appendages: A 
median appendage composed of two strongly serrate thomlike 
projections which are partially fused with eadi other on their 
basal parts, paired groups of thomlike projections which are 
composed of two large serrulate, and five larger and two smaller 
simple projections, along each arm of V-shaped thickening; two 
smidl plates located at caudal angle of V-shaped thickening; 
premandible with two strong and a small basal tooth; mandible 
(text fig. 10, h) with four cutting teeth, an apical spinelike pro- 
jection, a small trichoid projection on molar edge, four slender 
setae on apical part, a line of slender setae along molar edge, 
several plumose hyaline projections at mesal base, and two iso- 
lated setae on lateral surface; maxilla (text fig. 10, i) with two 
apical lobes; mesal lobe with two strong projections, two slender 
setae, a tridioid sensilla, and three peglike sensOlse; lateral l(fi>e 
with two small setae and a palpus; palpus S-s^pnented, consist- 
ing of a large basal segment, two small distal segments, and 
several small sensory projections on the distal end of first seg- 
ment; labium without apical membranous projections; mentum 
(text fig. 10, k) with seven pairs of teeth, median tooth large, 
second small, third as large as median, fourth and fii^ teeth 
small as in second, sixth somewhat larger than adjacent, seventh 
smallest; submentum fanlike, finely striated; paired sets of 
mentum simple; hypopharsmx with a pair of scalelike or comb- 
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like meeel projeetioiui, four pairs of pegUke sensille, and spinous 
area on dorsal side, wit^iout common salivary duct. Antenna 
(text fig. 10, j) Segmented, fiirst segment with a very long 
triehoid projection which extends beyond antennal tip. Anterior 
pseudop^ with numerous simple claws; posterior pseudopod 
with sixteen simple claws; caudal tuft of seta consisting of eight 
long setse arised from a small basal projection ; anal gills conical, 
dorsal pair of them large, sliflhtiy constricted preapically; ven- 
tral pair small, not constricted. 

Habitat . — ^Fresh water; Honshu, Japan. 

Holotype. — Male; Kitashirakawa, Kyoto; October 8, 1986. 

AUotopotppe.’— Female', October 8, 1986. 

Paratopotypes . — Males and females; October 8, 1986. 

Type apeeimene. — Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University; collected by M. Toku- 
naga. 

This species is closely allied to P. integrum Xieffeit and P. 
aUncomie Meigen. In the first allied species, however, the dor- 
sal appendage of the male hypopygium is curved and Ihe foreleg 
ratio is lA, and in the second species the male antennae are 
provided with yellow plumose hairs and the foreleg ratio is 1.4, 
both differing from the present species. 

CBiaONOMUS (P01.TPX0n.tJM> MASVDAl tp. mr. 

Collected at light screen at Yamashina, Kyoto. 

Mate . — Body about 2.6 millimeters long, brown in ground 
color. Antenna with several apical setse; antennal ratio about 



FiO. n. Cktr 9 nam%$ (pglypgdUgm) nuuudai ip. nov. whiff. 


1.5. Thorax brown in ground color ; vittse three, separated, dark 
brown; caudoscutal area dark brown; scutellum Phle brown; 
postscutellum and sternal side black; pronotum dark brown. 
Legs with coxe and trocdianters dark brown; femora mainly 
dark brown, pale brown on apiciU third; tibise entirely pale 
brown; tarsal segments extensively pale brown; first s^rment 
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with a distinct Mack preapical ring; other segments eadi with 
a distinct black ring at middle; nltimate tarsal segments indis* 
tinctly dmrk brown uniformly. Relative lengths of segments of 
foreleg, 41 : 28 : 62 : 85 : 27 : 20 : 10. Wing (text fig. 11) with 
nine dark markings, veins yellow. Halteres black, with stems 
pale brown. Hypopygium (text fig. 12) with anal point slender, 

simple; style very slender, 
pointed ; dorsal appendage 
broad, flat, with three long 
and several small setse; ven- 
tral appendage with a ter- 
minal hair only moderately 
long. 

Habitat — ^Honshu, Japan. 
Holotype. — Male; Yamashi- 
na, Kyoto; October 11, 1936. 

Paratopotypes — Males ; Oc- 
tober 11, 1936. 

Type specimens. — ^Alcoho- 
lic; deposited in the entomo- 
logical laboratory, Kyoto Im- 
perial University; collected by 
Mr. T. Masuda. 

This species is named in 
honor of the collector, Mr. Ta- 
dao Masuda. The present fly 
is somewhat related to C. hep- 
taaticwn Kieffer and C. laettis 
Meigen, but in the former al- 
lied species the dorsal append- 
ages of the male hypopygium 
are bare and the legs are 
white, and the latter differs greatly from C. maaudai in having 
the wing cell Ri provided with a dark streak along the vein M, 
and in being without two distal spots. 

anaoMOinis (roLTraon.uM) japomicus ww. mu*. 

Very common in Kyoto in spring and autumn and often found 
at light screen. 

Mole.— Body about 2.7 millimeters long; thorax dark brown 
in ground color; wing with four distinct dark markings. Fem- 
ora black on proximal two-thirds, yellow on distal third; knee 



Fla. 11. CMrpHOihM (P^l^p^dUum) mo* 
midai §Pm nov. HoUi Iqrpoprgiuai. 
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lointB xwrrowly black. Antennse and plumose hairs brown, with 
scapes black, each with two apical setse; antennal ratio about 
1.4 to 1.6. Maxillary palpi brown, distinctly d-segmented (2 : 



Tta* IS. Chitcmomua (P^ypeditum) iaponidiw ip. nov. a, llml« winv; b» mole 

linwpyKttun. 


6 : 6 ! 10). Scutum with three indistinct black vittae, pseudo- 
sutural f ovate brown, caudoscutal area dark brown; scntellum 
brown; postscutellum black, with a brown median stripe; pleu- 
ral and sternal sclerites bladk. Legs with coxae and trochanters 
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Mack; f^nors distinctly bicolored; tibiie and tunas yeUowisli 
brown: pulvilli comparatively large. Relative lengths of seg- 
ments of foreleg, 44.7 : 26.7 : 65.8 : 84 : 26.7 : 19 : 9.6. Halte> 
res yellow. Wing (text fig. 18, a) with three large markings 
and a small dark marking, all square; a distinct linear marking 
along caudal maiirin of vein Mus; veins mainly yellow; Ri and 
R 4 «b black in the area of dark marking. Abdonum mainly yel- 
low; posterior segments brown or black; hypopygium (text fig. 
13, 6) black; ultimate tergum setigerous on mesal area, finely 
setigerous apical area, with anal point broad and thickened; 
dorsal appendage distinctly swollen, with two long isolated setts 
on doroal side, many small setts on mesal comer; ventral append- 
age with a comparatively short apical seta. 

Female. — ^Body length about 
2 millimeters, coloration 
largely as in male. Antennts 
6-segmented (4 : 8 : 6 : 6.2 : 
3.7:9), with several apical 
Betas; segment two distinctly 
constricted before middle; 
segments two to four each 
with an elongated neck re- 
gion; penultimate short, fusi- 
form; ultimate slender, with- 
out ordinary setae, not swdlen basally. Relative lengths of seg- 
ments of foreleg, 64 : 81 : 66 : 40 : 80 : 28 : 11. Abdomen with an- 
terior two or three segments yellow, other posterior segments 
brown; spermathecae (text fig. 14, 6) two, spherical, mainly pale 
brown, brown on basal part, with hyaline neck region; cere! 
(text fig. 14, a) subtriangular, with ventral comer prominent. 

Habitat. — ^Honshu, Japan. 

Hdlotype. — ^Made; Shimogamo, Kyoto; May 18, 1980. 

AUotopotype.--^emele; May 18, 1930. 

Pomtopotypes.— Males and females, Shimogamo and Kitashi- 
rakawa, Kyoto, May 18, 1980, and October 80, 1985. 

Type epeeimens. — ^Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University; collected by M. Toku- 
naga. 

This species is closely related to the European C. (P.) eeaUe- 
nue Schrank var. quadriguttaiue Kieffer, from whidi it differs, 
however, in the wing cell M, not being provMed with a dark 
linear stri];>e along M^g. 



ponicuB gp. nov. a, FeniiUe cerooi; 
gpcrnathtcA. 
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cBaH>ifoinm irovmDUAmy vnvascu a». iwr. 

This fly w«8 collected at light at Yamaehina, Kyoto. 

Female, — ^Body length about 1.7 millimeters; thorax mainly 
dark brown ; abdomen largely pale brown. Wing <text fig. 16, 
a) with a transverse dark tend at distal third, and a square 
marking at middle of anal cell. Antennn pale brown, with sev- 
eral apical setae, 6-segmented (8 : 6 : 8.6 : 4 : 8 : 6.7). Thorax 
almost entirely dark brown; scutal vitte indistinct; scutellum 
pale brown; pleural and sternal sclerites black. Legs with coxs 
dark brown,. trochanters brown; femora dark brown on proximal 
half and pale brown on distal hsdf ; tibic and tarsi uniformly pale 
brown ; relative lengths of fore femur and tibiae about 28 : 20. 
Halteres yellow. Wings as in the figure; dark marking of cell 
Ms large, extending distad along veins and Mt 44 , branching 



Fid. 15, Chiron(mu$ {P^lyp^dUum) mniftucia sp. now. Fgmpk wing: 5. f«nmlg ceraog. 


into two distal stripes. Abdomen pale brovra, eighth segment 
black; cerci (text fig. 16, 6) somewhat pentagonal, with ventral 
angle prominent. 

Habitat. — ^Honshu, Japan. 

Holotype. — Female; Yamashina, Kyoto, Otcober 11, 1986. 

Paratopotypes. — ^Females; October 11, 1986. 

Type apedmene. — ^Alcoholic; deposited in tiie entomological 
laboratory, Kyoto Imperial University; collected by Mr. Tadao 
Masuda. 

This species is very closely allied to C. (P.) ecaltmue Schrank, 
from which it is easily distinguished by the dark marking in 
wing cell M,. 

canoNOMcs (roLYrsDiLuM) SAcarrvntus w. mr. 

Collected at light at Yamashina, Kyoto. 

Male . — ^Body 2 to 8 millimeters long; coloration closely simi- 
lar to that of C. (P.) maaudai. Antenna with about five a|dcal 
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Fig. 16. Ch^rtmomtui (Polvp^dUuM} mgUtif$ru$ ap. nov. Mala wing. 



Fig. 17. ChitvnomuM iPdhP^diUm) 
9agUtif0ru9 »p. POT* Mat# hypopy- 
viom. 


sete; anteimat ratio about 1.8. 
Legs with coxae black, trochan- 
ters dark brown; fore femur 
dark brown or black on prox- 
imal two-thirds, pale brown on 
distal third; fore tibia pale 
brown or yellow; fore tarsus 
yellowish on proximal two seg- 
ments, brown on distal three 
segments; middle and hind fe- 
mora black on proximal half 
or more, pale brown on distal 
half; tibiae uniformly pale 
brown or yellow; tarsus dark 
brown, each segment with an 
obscure apical pale-brown ring. 
Relative lengths of segments of 
foreleg 67 : 87 : 73 : 46 : 34 : 
26 : 18. Wing (text fig. 16) 
with eight distinct dark mark- 
ings; veins yellow. Halterc 
with pale-brown stem and dark 
knob. Hypopygium (text fig. 
17) with style very slender; 
anal point trUobate, with a pair 
of basal thickenings and a pair 
of preapical incisions; ventral 
appendage with an apical seta 
very long, extending directly 
caudad. 

Habitat. — ^Hcmshu, Japan. 

Holotype. — Male; Yamashi- 
na, Kyoto; October 11, 1986. 
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Patraiopotypeo. — Males; October 11, 1986. 

Type spectmens,— Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University; collected by Mr. T. Ma> 
Buda. 

This species is somewhat related to C. (P.) apfdbeeki Strobl, 
in which, however, the dark cloud between Mi,s and Ms^i is small 
and very obscure, the basal half of the wing shows a transverse 
dark band before r-m, and the male hypopygium carries a needle- 
like anal point. 

CBiBONOmiS (POI.T1>BOII.CM) DBCBMATOOUTTATO8 •». bov. 

Found at light. 

Male. — ^Body about 4.6 millimeters long; thorax dark brown 
in ground color, with four distinct black vittm on scutum; hal- 
teres with knobs black, stems pale brown; wings with many 
dark markings. Antenne brown, with scape black, with about 
five apical setae; antennal ratio about 2 ; maxillary palpus pale 
brown. Thoracic pleural and sternal sclerites and postscutel- 
lum black ; scutellum pale brown ; scutum with four distinct black 
vittee, caudoscutal area brown. Legs with coxte and trochanters 
dark brown, all femora dark brown on proximal two-thirds and 
pale brown on distal third; tibis of all legs largely pale brown, 
with proximal ends brown ; fore tarsus mainly yellow, with sec- 
ond segment dark brown on proximal fourth, third also dark 
brown on proximal third, fourth and fifth segments dark brown 
on proximal half ; middle tarsus also mainly yellow, with second 
to fourth segment dark brown on proximal half; hind tarsus 
with each segment dark brown on basal third <ur half. Propor- 
tional lengths of segments of foreleg as follows: 78 : 51 : 90 : 
60 : 47 ; 86 : 17. Wing (text fig. 18, a) with ten distinct dark 
markings: Three in cell Rd, three in cell M 2 , one covering distal 
section of Cui, one at distal corner of cell M 4 , and two in anal 
cell. Abdomen entirely brown. Hypopygium (text fig. 18, b) 
with peculiar anal point; dorsal appendage swollen apically, 
with a long isolated seta; ventral appendage with a very long 
apical seta. 

Femde . — ^Body about 4 millimeters long, coloration as in male. 
Antenna 6 -segmented (4:9:7 : 7.6 : 4.4 : 12) , with three api- 
cal setee; intermediate flagellar segments two to four each with 
a distinct neck region. Legs with tibiae entirely pale brown, dif- 
fering from male; proportional lengths of segments of foreleg 
69 : 60 : 88 : 66 : 46 : 86 : 17. Abdomen with cerci (text flg. 
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18, c) pale brown, earlike; spermatbece 8hort-oval« colorless, 
hyaline, each with a neck region brown. 


•8.4 Tokmaga: Chironomide from JajHin, X 339 

AHotopotype. — ^Female; May 18, 1980. 

Paratopotypea. — Males; May 18, 1980. 

Type speemens, — ^Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University; colle(ited by M. Toku> 
naga. 

This species is quite different from the other species of this 
Bubgenus in the characteristic structures of the male hypopy- 
gium. The wing markings are somewhat similar to those of an 
American C. (P.) oetopunctatua Loew and a Japanese C. (P.) 
octoguttatm Tokunaga, but the wings of these are provided with 
only two markings in cell and lack the apical markings in 
cell M4. 

CHIBONOMUS (POLTPCOILUH) MULTANNULAT08 (p. ttn. 

Collected at light from Kyushu and Honshu, but not abundant. 
The male is still unknown. 

Female . — ^Body length about 4 millimeters; thoracic ground 
color dark brown, distinctly pruinose, with three black scutal 
vittae. Legs with numerous colored rings. Halteres yellow, 
Wing with distal area, distad of r-m, mainly black, with a num- 
ber of hyaline spots. Head entirely brown, including mouth 
parts and antennae; antennae with two apical setse, 6-segmented 
(4 : 8.6 : 6.5 : 7 ; 6 : 11) ; intermediate flagellar segments each with 
a distinct neck region. Thoracic scutum with a median black 
vitta which is narrowly extended caudad, reaching to scutellum, 
and indistinctly separated by a paler middorsal stripe; on this 
stripe a very narrow black middorsal line; caudoscutal area 
between two caudal extensions of a median vitta triangular; 
pale brown; two stripes along foveas pale brown; postscutellum 
and pleural and sternal sclerites black. Legs mainly brown with 
many pale rings; coxae and trochanters entirely brown; femora 
mainly brown, each with two broad pale rings, and often fore 
femur yellow on basal third, basal yellow ring very broad ex- 
tending to the proximal end; tibiae of fore and hind legs each 
with two broad pale rings, often without basal pale brown ring; 
middle tibia with three broad pale rings, including a very broad 
apical ring, and often uniformly dark brown on basal three- 
fourths, two basal yellow rings absent; tarsi of legs mainly yel- 
low, with two proximal segments narrowly brown or black on 
distal end, segments three and four also pale brown or brown 
on distal half or more, ultimate segment entirely pale brown. 
Relative lengths of segments of foreleg 82 ; 68 : 97 : 66 : 60; 
48 : 18. Wing (text fig. 19, a) dark on apical half or more, 
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with distinct but subconiluent dear spots on marginal and apical 
part; cell Rr with an isolated distinct circular clear spot bdfm 
middle; anal cell with a dark cloud before middle. Abdomen 
comparatively slender, brown, distal end curved upwards in life; 
cere! (text dg. 19, b) earlike, yellow, with ventral projection 
prominent; spermathecee (text fig. 19, e) oval, clear, with duct 
on side. 

Habitat — Honshu and Kyushu, Japan. 

Holotype. — Female; Shimogamo, Kyoto; May 18, 1930. 

Paratypes. — Females; Hita, Oita Prefecture; April 18, 1986; 
and Hachijo, Kyoto; June 8, 1937. 




Fi«. 19, Chir^mmuB (Polypedilum) ntplUMnptattm «p, itov. o» Fenuito winr; h, fetnaie 
eercui; c, iptmAthMa. 

Type spedmenB. — ^Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University; collected by Mr. Y. Ya- 
mada and M. Tokunaga. 

This spedes is somewhat allied to the American C. (P.) per- 
puleher Mitchell, in which, however, the dark wing area extends 
more proximad far beyond r-m, thus being completely fused with 
the anal cloud; moreover, the latter differs from the Japanese 
species in having an incomplete transverse clear band at the 
position of the circular clear spot of cell Rg. 
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TAKYTABgUB (TAMTTA]»UB> BTAONAmillB w. urn. 

This spedss is very common along stagnant water in Kyoto. 

Male , — ^Body 2.8 to 2.9 millimeters long, not highly setigeroas, 
brown, without distinct dorsal vitts; scapes of antennse pale 
brown, flagella brown; legs, halteres, and abdomen yellowish 
pale brown. Wings hyaline under transmitted light. Frontal 
tubercles present, minute, papilliform; eyes bare, reniform, nar- 
row; distance between them narrow and about half as wide as 
vertical length of eye ; antennse 14-segmented ; ultimate segment 
with two short apical setae; antennal ratio about 1.3 (4:8); 
maxillary palpi slender, d-segmented (15 ; 52 : 59 : 90). Scu- 
tellum with a pair of long median setse closely situated to each 
other, two pairs of short lateral setse arranged in a transverse 
line on cephalic part; only one on supra-alar seta. Abdomen 
slender; coxite with four slender sete on chitinized ventral 
margin ; style slender, extending dorsocaudad, with many slender 
setse on mesal side; dorsal appendage somewhat hemispherical, 
thinly membranous, with several small setse on dorsomesal part; 
its accessory lobe relatively large, clawlike, extending mesad 
beyond dorsal lobe ; intermediate appendage short, not extending 
to middle of style, with many strong curved setae on dorsomesal 
side of distal part, a few long setse on ventrolateral part; ven- 
troproximal appendage slender, long, reaching end of interme- 
diate appendage, with many clavate hairs on dorsal side of 
distal part; ultimate tergum with a large V-shaped thickeniiHi, 
a pair of small tubercles on lateral side, several small setse very 
closely situated to each other on daudomesal part, several minute 
setse on caudal margin near anal point; anal point small, extend- 
ing dorsad, then curved caudad (text flg. 20, e). Foreleg with 
a small fixed tibial spur not longer than half of diameter of 
tibial end; foreleg ratio about 2; tibial combs distinctly sep- 
arated from each other, occupying at most half of circumfer- 
ence of tibial end, each with a spur; empodium slender, as long 
as claws; pulvilli wanting. Wings (text fig. 20, a) about 1.8 
millimeters long, thickly haired; anal angle atrophied; fringe 
of anal margin long; vein R 4.6 ending a little beyond level of 
tip of Ma+ 4 , shorter than twice Bi (13 : 8) ; fMCu a little be- 
yond r-m, narrow; Mg*, very lightly bent caudad at tip; 1st 
A slightly beyond base of fMCu. 

1T«» < 
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Tokunaga: Ckironomidas from Japan, X 843 

Female. — ^Body 2.1 to 2.2 millimetera long; coloration aa in 
male, but antennse uniformly pale brown; frontal tubercles more 
distinct than in male, cylindrical; eyes reniform, broader than 
in male; distance between them far wider than in male, a little 
narrower than vertical length of eye (10 : 13) ; antennse S-seg- 
mented; ultimate segment subequal to two preceding segments 
taken together (69 :26-|-24), without apical setae; second aeif- 
roent constricted shallowly; maxillary palpi slender; distal joint 
longer than two preceding segments taken together (14 : 86 : 
47 : 87) . Ultimate sternum setigerous, with a very shallow* 
caudal incision and a deep V-shaped ental thickening. Cerci 
(text hg. 20 , d) setigerous, with small setae on lateral side, with 
ventral area slightly extending ventrocephalad and angulated; 
spermathecae (text fig. 20 , e) spherical, hyaline, with neck re- 
gion. Foreleg ratio larger than in male, rather variable, about 
2.6 to 3 ; tibial combs smaller and more separated than in male 
occupying about two-thirds of circumference of tibial end. 
Wings (text fig. 20, b) about 1.9 to 2 millimeters, relatively 
broader than in male; R 4 .S ending far distad beyond level of 
tip of M# 44 » shorter than twice Rx (66 : 87) ; M 844 distinctly 
curved caudad at distal part. Other structures of head, thorax, 
wings, and legs essentially similar to those of male. 

Habitat. — Stagnant water; Honshu, Japan. 

Holotype. — Male; Kitashirakawa, Kyoto; May 25, 1930. 

AUotopotype. — ^Female; May 25, 1930. 

Paratopotypea . — Males and females; May 25, 1930. 

Type apecimens. — Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University; collected by M. Toku- 
naga. 

This species is allied to T. tenuis Meigen, in which, however, 
the foreleg ratio is 1.5, the tibial combs are scarcely separated, 
the thorax is provided with reddish black vitte, and the female 
antenne is 6 - 8 egmented. 

TAKTTAXSUS (TANTTASSUS) PABVlCBmiS ip. 

This midge was found along a stream in a hilly district of 
Kyoto. 

Mote.— -Body about 2.6 millimeters long, greenish white in 
ground color; head, antenne, scutal vitte, postscutellum, and 
sternal sides of tiiorax greenish brown. Frontal tubercles ob- 
solete; eyes bare, distance between them half their vertical 
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length; maxillary palpi distinctly 4-segmented <2 : 6 : 7 : 18) ; 
antennal ratio 0.4 to 0.5; antennae 14Ha^nnented, ultimate seg- 
ment with a small apical seta. Supra-alar seta only one; scu- 
tellum with one median and two lateral pairs of setae. Hypo- 
pygium (text fig. 21, c) with anal point very long, V-shaped 
thickening of ultimate tergum almost atrophied, represented 
only by short arms; dorsal api^ndage somewhat triangular in 
dorsal aspect, with a few minute sets on dorsal surface and 
one or two setae on mesal margin; accessory lobe absent; inter- 
mediate appendage constricted preapically, up-curved, with 
many strong Surved setae on dorsal siite of swollen tip; ventro- 
proximal appendage very small, with stem very short and 
slightly pubescent; its terminal tuft consisting of many flat hairs 



Ffd. 21. (Tanytarmui) parvieriniB «p. tiov. a, wing; b, fenmto wlnir: 

c, maW hypopyglum; d. Xemiik omot. 


whicir are about twice as long as stem. Legs without beards ; 
foreleg ratio about 2 (50 : 27) ; fixed tibial spine of foreleg about 
half as long as diameter of tibia; four posterior legs each with 
two large combs which are widely separated from each other 
and occupy about one-third of circumference of end of tibia; 
combs ea^ provided with a spur which is fully twice as long 
as comb ; no pulvilli. Wings (text fig. 21, a) about 2 millimeters 
long, comparatively broad, with macrotrichia spread over al- 
most entire surface; anal angle almost atrophied; vein R «,^5 
hardly twice as long as (21 : 12) , ending slightly beyond 
level of tip of M 3 , 4 ; Mus long, about 24 the length of medial 
stem (70 : 29) ; fMCu far beyond base of Rs; r-m short, slightly 
longer than basal section of Rs, slightly oblique in position. 


4 Tokunaga: Chironomidas from Japan, X 845 

Female. — ^Body length about 2.1 millimeters; ground color 
far paler than in male; head, scutal vittse, and postscutellum 
ydlowish brown. Antennse 6-segmented (21 : 85 : 22 : 24 : 
26 : 85) ; ultimate segment with two apical setse, one long and 
the other short. Ultimate abdominal sternum broad; sperma* 
thecae two, hyaline, oval; cerci (text fig. 21, d) small, very short, 
angulated. Wings (text fig. 21, 6) slightly larger and broader 
than in male, about 2.1 millimeters long; relative lengths of 
veins R4tB and Ri 78 : 43 ; long, fully thrice as long as me- 
dian stem. Other structures of head, thorax, wings, and legs 
closely similar to those of male. 

Habitat — ^Running water; Honshu, Japan. 

Holotype. — Male; Kibune, Kyoto; April 10, 1982. 

Allotopotype. — Female; April 10, 1932. 

Paratopotypea. — Males and females; April 10, 1932. 

Type specimens. — Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University; collected by M. Toku- 
naga. 

This species differs highly from the other Japanese species of 
subgenus Tanytarsus in the possession of the very short terminal 
segment of the antenna in the male, which is only half as long 
as the twelve preceding segments taken together. 

TANTTABSUS (TANTTABSUS) KTOTOENSI8 ip. nor. 

Very abundant along slow stream in Kyoto. 

Male. — ^Body 1.9 to 2.8 millimeters long, highly seUgerous, 
with long setse ; thorax reddish brown ; dorsal vittse and sternal 
side dark brown ; postscutellum also dark brown but sometimes 
pale brown ; abdomen yellowish semihyaline. Some individuals 
darker than in above description. Eyes bare, narrowly pro- 
jected dorsad, not widely separated from each other on dorsal 
side ; distance between them about half as wide as vertical length 
of eyes; antenns 14-segmented; ultimate segment usually with 
an apical seta, subequal in length to ten preceding segments 
taken together; antennal ratio 0.8 to 0.9; maxillary palpi long, 
slender; ultimate maxillary segment subequal in length to two 
preceding segments taken together; clypeus highly setigerous, 
with long set®. Pronotum greatly reduced; scutum with me- 
dian vitt® short, ending at middle of scutum; supra-alar seta 
<mly one; scutellum with two very long median and four long 
and two short lateral set®. Abdomen very slender. Hypopy- 
gium (text fig. 22, a) also setigerous; ultimate tergum with a 
long thickened anal point, setigerous with small set® on median 
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part; ultimate sternum without macrotrichia ; coxlte setigerous, 
with very long, strong set®, with five slender hairs on ventro* 
mesal margin; style prominently extending caudodorsad, with 
many slender hairs on mesal side; dorsal appendage thinly 
membranous, with several short set®, expanded dorsad; its ac- 
cessory lobe very small; intermediate appendage large, broad, 
curved at tip, crowned with many curved strong set®, not ex- 
tending caudad beyond anal point; ventroproximal appendage 
hardly as large as intermediate appendage, uniformly chitinized, 



Pia 22. (Tanutarmts) kffotwmtit ip. nov. o, Mato hypopyciitm ; 6. female 

cerexm; spcmatheea. 

setigerous on stem, bilobate distally; lateral arm forming a 
large membranous distal knob; mesal arm forming a small 
knob; these knobs hyaline, finely striated. Legs hairy, beards 
wanting; foreleg ratio 2 to 2.2; fore tibia with a fixed distal 
spine; two tibial combs distinct from each other, occupying 
about two-fifths of circumference of tibial end, each with a 
similar spur about twice as long as comb; claws each with two 
basal hairlike projections; pulvilli very small; empodium large, 
but shorter than claws. Wings (text fig. 2S, a) 1,7 to 2.2 milli- 
meters long, very slightly brown under transmitted light, densely 
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hairy on entire surface ; anal angle completely atrophied ; fringe 
of posterior margin long; vein R 4 tB twice as long as radial stem, 
1.7 times as long as Ri, ending just beyond level of tip of Ms**; 
fMCu far beyond r-m; 1st A ^most reaching base of fMCu. 

Female . — Body about 1.7 to 2.S millimeters long; coloration 
paler than in male. Eyes not projected dorsad, reniform; an- 
tenna 6-segmented; ultimate segment subequal in length to pre- 
ceding segment, other flagellar segments fusiform, each ^th 
six very long seta and two sensory seta. Hypopygium setige- 
rous; ultimate tergum not pointed caudad; ultimate sternum 
very broad, setigerous on caudal half, with caudal incision very 




FiO. 23. Tanytartua iTanyi.ar9H») kyotoenMia ap. nov. a, Male wing; b, female wing. 


small; cerci (text hg. 22, b) very small, somewhat rhombic; 
spermatheca (text fig. 22, c) two, hyaline, oval. Wings (text fig. 
28, b) 1.8 to 2.1 millimeters long, macrotrichia thicker than in 
nuile; anal angle atrophied. Other structures of head, thorax, 
wings, and legs as in male. 

HaMat . — ^Running water; Honshu, Japan. 

HoUftype, — Male; Shimogamo, Kyoto; April 3, 1980. 

AUotopotype. — ^Female; April 8, 1980. 

Paratopotypee . — Males and females; Shimogamo and Kami- 
game, Kyoto; April 8 to 14 and May 11 to 19, 1980, and April 
10, 1982. 
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Type epedmens. — ^Alcoholic; d^xMited in the entomological 
laboratory, Kyoto Imperial University: collected by M. Toku- 
naffa. 

The present species is somewhat related to 7. exeavaitm Ed- 
wards and 7. glabresoens Edwards, but highly specific in the 
structures of the ventroproximal appendages of the male hypo- 
pygium. 

rAMTTABSUB (TANTTASSUS) ATAGOENSIS ip. noT. 

This fiy was found along a rapid stream in a hilly district. 

Male . — Body 1.9 to 2 millimeters long, slender, p^e brown in 
ground color; dorsal vittse and sternal side of thorax reddish 
brown; middorsal vittce distinct, slightly paler than lateral vit- 
t»; pleuron with a brown spot near wing basis; postscutellum 
reddish brown on caudal part; scapes of antennse reddish 
brown. Eyes bare, reniform, widely separated from each other, 
distance between them on dorsal side wider than vertical length 
of eye (6 :4); frontal tubercles present, very small; antennse 
14-segmented; ultimate segment usually with an apical seta, 
equal in length to five preceding segments taken together; an- 
tennal ratio about 0.6 (19 : 39) ; maxillary palpi slender, dis- 
tinctly 4-segmented; last segment far shorter than two preced- 
ing segments taken together (10 :7-f-7); clypeus with only 
about 12 to 15 setse. Pronotum greatly reduced; scutum scan- 
tily haired; middorsal vittse short, somewhat paler than lateral 
vittse; supra-alar seta only one; scutellum with only four setse. 
Abdomen scantily haired, very slender in general appearance; 
ultimate tergum (text fig. 24, 6) also very scantily setigerous, 
with a few long setse on each lateral corner, several minute 
setse on caudomeson near anal point, a large brown V-shaped 
band on surface; anal point highly chitinized, with many small 
but distinct dots; coxite large, scantily setigerous, with three 
lender hidrs on ventromesal margin; s^le rather slendmr, not 
sharply pointed, with ten or more setse on lateral side, many 
slender short hairs on mesal side; dorsal appendage large, pro- 
minent, walnutlike, with several minute setse on dorsid side and 
a few similar setse on mesal side; its accessory lobe small, claw- 
like, not extending beyond dorsal lobe ; intermediate appendage 
as large as style, crowned with many curved setse, extending at 
middle of style; ventroproximal appendages very small, entirely 
setigerous with simple hairs. Legs without beards ; foreleg ra- 
tio about 1.5; fore tibia with a small fixed spine which is shorter 
than diameter of tibia; four posterior legs each with two small 
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tibial combs; combs widely separated from each other, each 
with a spur; spurs of one leg unequal in length; shorter spur 
twice as long as comb, longer one 2.6 times as long as comb; 
empodium as long as claws, slender; pulvilli present, very small. 



Fro* 24. TankyULftm (Tanytar§u§) atago^n^is up. nov. a, Female wing; b, male hypopygium : 

c, aparmatheea* 

with minute hairs. Wings (text fig. 25) very narrow, 1.5 to 
1.6 millimeters long, with macrotrichia comparatively scarce; 
fringe of anal margin long; anal angle completely atrophied; 

ending beyond level of tip of Ma* 4 , about twice as long as 
R, ; fMCu far beyond r-m; Ist A reaching fMCu. 
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Female . — ^Body 1.5 to 1.6 miUimeters long, far paler than in 
male, yellowish white in general appearance; tiioracic vitUe, 
sternum, and postscutellum pale brown. Eyes widely separated 
from each other ; distance between them about 1 times vertical 
length of eye; frontal tubercles very minute and papilliform. 
Antennse 5>segmented: ultimate segment slightly shorter than 
two preceding se^ents taken together (7 : 4+4), usually with 
an apical seta ; segment two shallowly constricted, slightly longer 
than following segment (5 ; 4). Thorax with one supra-alar se- 
ta. Hypopygium scantily haired ; ultimate sternum with a shal- 
low V-shaped incision ; cerci very small, sometimes almost com- 
pletely atrophied, represented only by a blunt elevation of 
integument; spermathecse (text fig. 24, c) spherical, hyaline. 
Wings (text fig. 24, a) about 1.4 to 1.6 millimeters long, com- 
paratively broader and more hairy than in male ; vein R «,5 end- 
ing on level of tip of Mt. 4 . Other structures of head, wings, and 
legs as in male. 



Fiq. ti. Tanytar 9 u 9 (Tcnyturtwi) ip. nov. wing. 


Habitat . — ^Mountainous region; Honshu, Japan. 

Holotype. — Male; Mount Atago, Kyoto; May 31, 1931. 
AUotopotype. — ^Female ; May 31, 1981. 

Paratopotypes . — Males and females; May 81, 1931. 

Type specimens. — Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University; collected by M. Toku- 
naga. 

T. eurticomis Kieffer is closely allied to the present species, 
which, however, has the antennal ratio of the male 0.8, and the 
foreleg ratio 2. 

TANTTARSUS (TANTTABSUS) URAIBK81S <p. noT. 

This species is peculiar in habitat, being found in hot springs 
of mineral water. 

Male . — Body about 2.7 millimeters long, uniformly yellow or 
pale brown. Antenne Id-segmented; antennal ratio about 1.2 
(82 : 27) maxillary imlpos with four distinct segments (2:5: 
6 : 9.5) . Thorax witii a line of setae along pseudosutural fo^ 
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ve» and two short lines of sette on cephaloscutal area, supra- 
alar setas one, rarely two; scutellum with a pair of median and 
two pairs of lateral setse. Fore tibia with a distinct immovable 
apical spine; relative lengths of fore femur and tibia 48 : 27; 
hind tibial combs very narrowly separated, each with a spur; 
empodium slender, as long as claws ; pulvilli minute, setigeroiis. 
Wing (text fig. 27, a) hyaline, with macrotrichia on middle part 
of cell Rn and on apical part of Ms; Ro.s ending on costa just 
before the middle between ends 
of Rj and R4.S. Abdomen slen- 
der; hypopygium (text fig. 26) 
with ultimate tergum very 
sparsely setigerous, with a V- 
shaped chitinization ; anal point 
with a dotlike impression, with 
apical lamella; dorsal appendage 
thinly membranous, setigerous. 
with a very indistinct accessory 
lobe; ventral projection slender, 
with a tuft of slender setae on 
apical end. 

Female . — Body length 2 milli- 
meters; in coloration similar to 
male. Head with eyes bare, reni- 
form, widely separated on vertex, 
the distance between eyes slightly 
wider than half of vertical length 
of eyes (8 : 14) ; frontoclypeus 
highly setigerous; antenna 6-seg- 
mented (4 ; 6 : 4 : 4.6 : 9.5) ; intermediate segments each with a 
neck region very short ; maxillary palpus with four distinct seg- 
ments (2: 4.8: €: 10)./ Wing (text fig. 27, 6) with macrotrichia 
uniformly spread over wing cells R5, Ma, M4, and anal cell. 
Foreleg with proportional lengrths of seven distal segments 35: 
24:64:26:20:17:8. Abdomen with ultimate sternum highly 
setigerous, with a deep U-shaped incision, cercus (text fig. 27, e) 
somewhat rectangular; spermathecse (text fig. 27, d) two, pale 
brown, short-oval. 

Pupa . — ^Body about 6 millimeters long; exuviae almost color- 
less, hyidine. Head with two pairs of pointed tubercles larger 
on frontal region, and smaller on scape of antenna. Thoracic 
respiratory organ (text fig. 27, e) slender, with small hairs on one 



Fig. 28. Tanytaraut (Tttnytarmta) uirai^ 
enma «p. nor. Mal« hypopyarium. 
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side. Abdomen hyaline; first tergum without cuticular pro> 
cesses ; second tergum with a broad median dark area, a spinous 
welt on anterior part, minutely spinous small area on posterior 



FiQ. 27. Tanytartu* (TVmytorwMi) urafymtit tp. nov. a, wing; b» female wing; 

Ct famale oercua; d, apamatliaea ; a» tboraeio reapiratory organ of pupa; /» do»a) side of 
pupal abdomen; p, larval antanna; h, larval mandible: i, larval hypopharynx; i, larval 
maxilla: k, larval mmitnm; {, larval prsmaadible; m* dietomeaal appendage of larval epipba- 
rynx; n, median and mldproximal appendages of larval epipbarynx; o* distal appendage 
of larval labnim; p, laterodistal appendages of larval labrum; booklet of anterior 
psendopod of larva; n phimoae hair of larval abdomen. 


part, and a line of thomlike spines (text fig. 27, /) on caudal 
margin; terga from third to sixth each with a pair of spinous 
patches on anterior part; these spinous patches larger on an- 
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terior segments; seventh tergum with a long lateral swimming 
hair on either caudal comer; eighth tergum with a pair of dark 
linear areas on lateral sides, a pair of minutely spinous small 
areas on anterior part, about eleven strong isdated spines on 
either laterocaudal corner, five slender swimming hairs on either 
lateral side; ultimate segment with a pair of hemicircular swim- 
ming paddles fringed with about thirty-seven slender swimming 
hairs on either margin, and two pairs of long isolated setae on 
lateral sides; dorsal side of ultimate segment with a minutely 
spinous area on anterior part. 

Larva . — Body about 7 millimeters long, without special strong 
setae. Head with three chitinized plates of clypeus, three pairs 
of distinct setae on these plateS, paiired chitinized clsnpealise, 
tormae, and labraliae; premandible (text fig. 27, 1), with four 
apical teeth ; distal labral appendage (text fig. 27, o) slender, very 
minutely serrulate at apex, with a basal ring; laterodistal labral 
appendages (text fig. 27, p) consisting of six strong and five small 
simple thorns ; epipharynx with following cuticular appendages : 
Distomesal appendage (text fig. 27, m) consisting of a pair of 
plumose projections and a broad scalelike plate; median ap- 
pendage consisting of a pair of strong hooklike projections and 
a broad minutely serrulate plate; midproximal appendage (text 
fig. 27, n) consisting of a V-shaped thickening, a small median 
trapezoid plate, and six spinelike solid projections along each 
arm of V-shaped thickening. Antenna (text fig. 27, g) slender, 
5-segmented, basal antennal proj^ion bluntly ended, segment 
one longest, longer than four following segments taken to- 
gether, with a distinct sensory projection at end; segment two 
with two long and a short sensory projection at end; segment 
three simple, slightly shorter than preceding; segment four 
simple, about half as long as preceding; segment five very mi- 
nute, conical. Mandible (text fig. 27, h) with two apical and 
three cutting teeth, a strong hyaline setalike projection on cut- 
ting edge, distal brustia of several simple setae, proximal brus- 
tia of three plumose hairs and a group of hyaline setalike pro- 
jections. Maxilla (text fig. 27, j) consisting of an inner lobe 
which carries five hsraline apical spines, three sensory set®, and 
four peglike sensill®, and an outer lobe which carries two set® 
and a palpus; maxillary palpus 4-segmented, with two sensory 
projection on distal end of first segment. Labium (text fig. 
27, k) with a pair of large submenta, a pair of simple set® 
near the former ; mentum with five pairs of lateral teeth and a 
triple median tooth; labial appendages atrophied. Hypopha- 
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rynx (text Air. 27, i) supported by a large chitinized pbaryngea* 
lingula; its anterior membranous lobe with a pair of distinct 
scalelike median lamellse, many minute oomblike scales on ven> 
tral side, four pairs of peglike sensiliee, and a number of minute 
spines on dorsal side, many spines on posterior dorsid mem- 
brane; paired salivary ducts united just before salivos, com- 
mon duct absent. Anterior pseudopod with numerous simple 
booklets of similar size and shape (text fig. 27, g) ; typically ab- 
dominal segments each with a pair of lateral bifurcate plumose 
hairs (text fig. 27, r) on caudal part; caudal tuft of sets com- 
posed of a small basal tubercle, eight long apical sets and two 
preapical minute sets; apical sets arising from a common ba- 
sal ring-shaped thickening; posterior pseudopod with sixteen 
simple booklets; anal gills two pairs of ordinary lobes. 

Habitat. — Hot spring water; Formosa. 

Holotype. — Male; Urai-Onsen, Formosa; September 14, 1924. 

AUotopotype. — Female; September 14, 1924. 

Paratopotypes. — ^Males and females; September 14, 1924. 

Type specimens. — ^Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University; collected by Dr. R. Ta- 
kahashi. 

This species is somewhat similar to a Formosan species, Rheo- 
tanytarsus fonmsm Kieffer, in which, however, the antennal ra- 
tio of the male is about 1, the wing of the female is less hairy, 
and the foreleg ratio is about 2. 

TANYTARBVS (TANTTABSVS) PXLAGICUS TvkmMt*. 

This marine midge has been reported from Seto, Wakayama.- 
In 1936 I collected a male pupa at Ebisu, Tomioka, Amakusa 
Islands, Kyushu. 

Pupa. — Closely related to pupa of T. boodless Tokunaga. Body 
about 2.6 millimeters; head, thorax, and genital sheaths pale 
brown ; other parts colorless, hyaline. Thorax without respira- 
tory organs. Abdominal terga from second to sixth each with 
a pair of spinous patches, patches brown, oval, comparatively 
large, subequal in size in all segments, consisting of numerous 
minute spinules; second terga with a caudal straight row of 
simple booklets; abdominal segments, except ultimate segmmit, 
without both lateral swimming lamellse and lateral long swim- 
ming hairs; penultimate segment with a pair of small caudal 
hornlike proj^tions (text fig. 28) ; ultimate segment small, with 

'Tokunags, M., Philip. Joum. Sci. SI (1938) 864-866. 
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many lateral swimming hairs, two pairs of very long lateral iso> 
lated eete; genital sheaths distinctly projected caudad far be* 
yond caudal margin of ultimate tergum. 

Habitat. — Seashore, under low- 
tide mark; Japan. 

Specimens. — ^An alcoholic male 
pupa; Ebisu, Tomioka, Amakusa, 

Kyushu; October 28, 1936; de- 
posited in the entomological labo- 
ratory, Kyoto Imperial University; 
collected by M. Tokunaga. 

TANTTABSOS (BHS0TANYTAS8US) FENTA- 
POOA Kiaffw. 

This species is very common in 
running water in Kyoto. The 
larval nest cases are characteristic, being provided with several 
tentaclelike filaments. 

Male. — Body 2 to 2.2 millimeters long; ground color white; 
thorax with four yellowish vittae ; wing without anal lobe. Head 
yellowish brown, with eyes bare, without frontal tubercles ; f ron- 
toclypeus yellowish brown, setigerous, with about twenty-four 
yellow setsB. Antenna with scape yellowish white, flagellum and 
plumose hairs pale brown, 14-segmented ; ultimate three or four 
segments sometimes incompletely segmented ; antennal ratio 0.7 
(0.68 to 0.72) . Maxillary palpus yellowish brown, 6-segmented 
(1.3 : 2 ; 5.6 ; 6.1 : 11.8) . Thorax extensively white ; scutum with 
two short yellowish white median and two long yellowish brown 
lateral vittse; scutellum with two pairs of long lateral and a pair 
of short median setse on anterior margin, and two long median 
setse on meson; postscutellum with an obscure yellowish brown 
cloud on caudal part; sternal side pale brown. Legs with coxse 
and trochanters white, tibi« and tarsi yellowish white; fore 
femur yellowish white on distal half and white on proximal 
half; middle and hind femora entirely white; tibial combs dis- 
tinctly separated, each with a spur, pulvilli absent; empodium 
very slender, hairlike; beards absent; proportional lengths of 
segments of legs 42 : 19 : 49 : 25 : 19 : 16 : 7 in foreleg, 47 : 23 : 65 : 
27; 21.5: 17.2: 7.6 in middle leg, and 42: 21: 60: 26: 19: 16; 7 
in hind leg; foreleg ratio about 2.6. Wing (text fig. 29, a) with 
macrotrichia spread over entire surface, fringed with long setse, 
without anal lobe; crossvein very short; Ra^s indistinct; R 4+8 



Fig. 28. TunutMnuM (Tanyfw§tUi) 
peJapie^g Tokunajra. Cnudolaieral 
spina vt aicHUi abdominal seir* 
mcnt of pupa. 
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slisrhtly curved along costal margin; fMCu far beyimd level of 
crossvein, but before middle of wing. Abdomen entirely white; 
hypopygium <text fig. 29, b) with anal point long, ultimate ter* 








Fio, 80. Tanvtar»%t$ (ICMoUmtftarmu) pentapoda Kitfrer. Mb 1« wing; b, nial« hypoi^iy- 
gioin; c, fmiAln wlag; d, fcnuil* antoniut; ftfnale edretis; /. tpcrmathneii ; g, thomeie 
mpiratorr organ of pupa; h, doiual lido of abdominal aagimnita of pupa (atgmont four 
omittod) : {» caudal end of pupal abdomen ; i, ventral aide of abdominal eegment four of 
pupa: b, plumoee hair of larval abdomen: U larval mentum; wa dawn of poeterlor paeodo- 
pod larva; n, larval antenna. 

gum very scantily setigerous; style very long, with apical half 
very narrow, distinctly curved ventrad, forming a hook; dorsal 
appendage swollen, without accessory projections; intermediate 
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iqipendage strons^y carved mesad, with many curved sete on 
apex; ventral appendage suddenly angulated distally with many 
flattened projections on apex and l(mg pubescence on stem. 

Female. — Body about 1.5 to 1.8 millimeters long; coloration 
as in male. Antenna mainly yellowish white, with ultimate 
segment pale brown, 6-segmented; intermediate flagellar seg- 
ment short-fusiform; ultimate segment with about four apical 
hairs, without strong basal sette; proportional lengths of anten- 
nal segments, 3 : 5 : 8 : S.2 : 8 : 4.5. Maxillary palpus 5-seg- 
mented (2 : 2 : 6 : 6.5 : 12) . Proportional lengths of segments 
of legs 44 : 22 : 54 : 26.5 : 20 : 17 : 7.3 in foreleg, 41 : 82 : 18 : 
8:6: 4.3 in middle leg, and 46 : 38 : 24 : 16 : 12 : 7 : 4.5 in hind 
leg. Wing (text flg. 29, a) with macrotrichia thicker than in 
male ; Rs^a very obscure ; venation as in male. Cercus (text flg. 
29, e) white, setigerous; spermathecte (text flg. 29, /) two, oval, 
colorless, with long neck regions. Other structures mainly as 
in male. 

Pupa. — Body length about 8 to 3.5 mm ; exuvise mainly color- 
less and hyaline, head and thoracic regions dark. Head with a 
pair of long sets between antenne; vertexal region finely imbri- 
cate; antennal base with a ring of minute spinules; sWth of 
paraglossa with an apical filamentous projection. Thorax with 
a pair of filamentous respiratory organs (text fig. 29, g) which 
are finely spinulous on distal half; middorsal area of scutum 
finely imbricate; pronotal region with two long flattened sets 
on either side ; scutum with three long sets near respiratory or- 
gan and small sets on mesal area. Abdomen (text fig. 29, h 
to j) with lateral swimming lamells on fourth to eighth seg- 
ments, paired spinous patches on dorsal side of segments two to 
five. Topical chstotaxy of abdominal tergum: One pair of mi- 
nute sets on anterior margin, one pair of small flattened sets 
on anterior region, two pairs of small slender sets on posterior 
region, one pair of small flattened sets near posterior margin, 
one pair of minute sensory pores on middle part and posterior 
margin ; sternum : One pair of minute sets on anterior margin, 
one pair of small sets on anterior or middle region, three pairs 
of small slender sets on posterior margin; lateral side with 
variable number of sets; in first, eighth, and ninth segments 
sets more or less reduced; first tergum without two pairs of 
caudal small sets; eighth tergum with only one pair of caudal 
flattened sets; first sternum with only two pairs of anterior 
sets; eighth sternum without three pairs of posterior sets; seg- 
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ment one without lateral setae; segments two and three each with 
a large dorsal, two small ventral setae on either lateral side; 
segment four with a large dorsal seta and a small and a long 
ventral setae on either side; segment five with three long ventral 
setae on either side ; segments six to eight each with four long 
ventral setae on either lateral lamella. Caudal ridge of spines of 
second tergum consisting of curved simple hooklike spines ar- 
ranged in a line; spinous patches of tergum very small; 
caudal spines of segment eight simple; ultimate segment with 
shallow caudal incision, a pair of dorsal and ventral setae on 



Fio. SO. Taniftarwis iKhsotanytarmu) Kitfftr. a, Litirvhl labrum; larval 

epipharynx; c, larval premaadSblt. 


lateral lamellae, about twenty-five swimming hairs on either 
side; genital sheaths extending caudad far beyond ultimate seg- 
ment in both sexes. 

Larva . — ^Body about 8.2 to 3.7 millimeters long. Head oval, 
with two clypeal plates; antenna (text fig. 29, n) arising from 
a basal large projection, 5-segmented; segment one long, about 
twice as long as the remaining segments taken together; seg- 
ment two with two Lauterbom organs and a small sensory pro- 
jection on its distal mid; trichoid sensOla on distal end of first 
segment ending far before antennal tip. Labrum (text fig. 
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80, a) with two small scalelike and five large plumose append- 
ages on either lateral side, one pair of slender setse, one pair 
of peglike sensilla, and one pair of large plumose appendages 
on mesal area, one pair of large plumose appendages and one 
large comblike plate on distomesal area; epipharynx (text fig. 
30, 6) with a pair of large bidentate premandibles (text fig. 
SO, e) a large fanlike serrulate plate on mesal area, and com- 
plex midproximal appendages composed of a large U-shaped 
thickening, a large subtrapezoid plate, and two groups of eight 
plumose hooklike appendages. Labium (text fig. 29, 1), with a 
pair of large submenta, a thickened dentate mentum, and a 
pair of single simple setse; mentum with a large unpaired me- 
dian tooth which bears small shoulder parts, and five lateral 
teeth on either side. Mandible with a slender apical tooth, 
five cutting teeth, a very long trichoid projecticm on base of 
cutting edge, many slender hairs on distal brustia, five plumose 
hairs on mesal side, and two isolated setse on lateral side. Max- 
illa with two large trichoid projections on inner lobe, a large 
palpus, and a large sensory disc on outer lobe. Anterior pseu- 
dopod with numerous nonserrulate simple booklets; posterior 
pseudopod with sixteen simple yellow claws (text fig. 29, m ) ; 
caudal tuft of setse consisting of seven long setse and two minute 
setse arising from a small common tubercle; a pair of two- 
branched plumose hairs (text fig. 29, k) on lateral sides of second 
to sixth abdominal segments; anal gills short-oval. 

Neat case . — Polygonal and cylindrical, closely applied on sub- 
stratum (that is, stones, plants, and other material) with its 
slender basal part; free larger part of case with five or six, 
rarely eight, tentaclelike filaments on margin; external surface 
of case with several longitudinal ridges; pupal nest case with 
filaments short, an operculum which is very thin, hyaline, with 
many concentric circular lines and a small central opening; in 
nest case of young larva both ends often with two or four fila- 
ments, and closely applied on substratum with entire lengths 
of case; number of filaments corresponding to that of external 
longitudinal ridges. 

Habitat — Running water. 

Specimens.— Alcoholic; Kitashirakawa, Kyoto; October 8 to 
80, 1986 and 1986; deposited in the entomdogical laboratory, 
Kyoto Imperial University; collected by Mr. T. Kani and M, To- 
kunaga. 
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TANTTABSUB (BHaOTANTTABSUB) AEBTtlABlUB » M*. 

This midge was found at the estuary of a river, Tottori Pre> 
fectuxe. 

Male . — ^Body 2.7 to 2.8 millimeters long, setigerous, brown in 
general appearance; thorax and legs yellowish brown; antennse, 
thoracic dorsal vittse, sternal side, postscutellum, and tips of 
femora all reddish or dark brown; abdomen with brown l^ds 
on caudal margin of each tergum from first to sixtii; Iboracic 
dorsal vitte and postscutellom distinctly separated by pale longi< 
tudinal lines; middorsal vitte far shorter than lateral vittse; 
halteres and abdominal sternal side yellowish white. Frontal 
tubercles absent; eyes bare, not widely separated from each 
other; distance between them about half vertical length of eye 
(18 : S5) ; maxillary palpi long, distinctly 4-segmented (4:7: 



FiQ, IX. Ttmytarmm {Bhtotom/i/tarwiu) mtuarkiM 6p. nov. wing: 6, Itmnl# wing; 

c. nuUe bjpopygimn. 

8 : 14) ; antenne 14-segmented, with four distal segments in- 
completely segmented; antennal ratio about 1; ultimate segment 
with a short apical seta. Supra-alar seta always only one; 
scutellum with a pair of median and two pairs of lateral long 
setie. Hypopygium (text fig. 31, e) setigerous, with anal point 
long, thickened, with a large cavity between the two dorsal 
lamellse; sets on ultimate tergum very scanty, small, found only 
on caudal margin and base of anal point; corite with four stiff 
sets on thickened ventromesal maigrin; stjde sharply pointed, 
directly extending caudad, very narrow on caudal part; dorsal 
appendage thinly membranous, elongated caudad, with several 
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minate setig on dorsal surface ; accessory lobe of dorsal appendage 
wanting; intermediate appendage large, with a few setae extend- 
ing directly caudad, and many curved setae on distal end; ven- 
troproximal appendage with short pubescent stem and a long 
tuft consisting of simple hairs and flat hyaline hairs. Legs 
without beards; foreleg ratio about 2; fixed tibial spine of fore- 
leg minute; four posterior legs each with two large combs dis- 
tinctly separated from each other and occupying fully half cir- 
cumference of tibial end; combs provided with long spurs twice 
as long as combs; claws simple, slender; empodium also slmider, 
as long claws ; pulvilli wanting. Wings (tejrt fig. 81, a) narrow, 
about 2 millimeters long, with macrotrichia spread over entire 
surface, brown under transmitted light, fringed with tong hairs 
on anal margin; anal angle greatly atrophied; about one 
and half times as long as R, (70 : 43), ending far beyond level 
of tip of Cui ; Mi ,2 long, twice as long as medial stem (80 : 86) ; 
fMCu far beyond level of basal section of Rs, very narrow. 

Female. — Body distinctly shorter than in male, 1.9 to 2 milli- 
meters long; coloration far paler than in male; head, thorax, and 
legs pale brown, thoracic dorsal vittse and postscutellum reddish 
brown; femoral ends brown; abdomen without brown bands, 
uniformly yellow. Head with frontal tubercles papilliform; 
maxillary palpi short (3 : 6 : 7 : 12) . Antenn® 6-segmented 
(18 : 35 : 24 : 25 : 25 : 34) ; segment two deeply constricted; dis- 
tal segment subequal in length to segment two, fusiform, without 
apical set®, but pubescent on distal half; ultimate sternum of 
abdomen broad, setigerous 
on caudal half, with a 
shallow caudal U-shaped 
incision; cerci (text fig. 

82, a) setigerous with 
small set® on lateral side, 
angulated ventrally; sper- 
mathec® (text fig. 32, b) 
two, hyaline, oval, with 
slightly swollen neck re- 
gion. Fixed tibial spine 



of foreleg comparatively 
long, but not longer than 


Fto. 32. Tanytarau* ( Rh€<Hanytar0U9) rnttuariut 
up. itjov. o. Female ecrcue: 6, epennathfea* 


i diameter of tibial end. Wings (text fig. 82, 6) 1.8 to 1.9 


millimeters long, broader than in male, somewhat angulated 
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on the anal margin at tip of Cui; vein R«^ far longer than 
times Ri (7:4), Mua very long, slightly shorter than thrice 
medial stem (8:3); fMCu broader than in male. Other struc- 
tures of head, thorax, wings, and legs as in male. 

ffabitat. — ^Estuary of river; Honshu, Japan. 

Hohotype. — Male; Karo, Tottori Prefecture; October 18, 19^. 

AUotopotype. — ^Female; October 18, 1930. 

Paratopotypee. — ^Males and females; October 18, 1980. 

Type epeeimem. — ^Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University; collected by Dr. Hachiro 
Yuasa and M. Tokunaga. 

This species is allied to T. raptorius Kieflfer, in which, however, 
the middle tibia has only one spur. 

TAHTTABSVS (HICBOPSBCTBA) FOBSABtIM •». nm. 

This species is very common in the field in Kyoto. 

Male . — ^Body 8.8 to 4.1 millimeters long, slender, uniformly 
dark; dorsal vitts not distinct, but separated by lines of pale 
dots arranged along middorsal suture and pseudosutural fovese; 
halteres yellowish white; abdomen uniformly dark brown. 
Frontal tubercles present, minute, conical; eyes bare, narrow, 
projected dorsad; distance between them half as wide as the 
vertical length of eye; clypeus black with many long brown 
sets; maxillary palpus slender, long, distinctly 4-segmented 
(4:13:12:20); antenna 14-segmented; antennal ratio about 
1.8; distal segment with two or rarely one small apical seta. 
Supra-alar sets three, dark ; scutellum vdth one pair of middle 
long sets and four or three pairs of short sets on its cephalic 
region. Abdomen with dark sets; ventral side paler than dorsal 
side; ultimate tergum with a dark V-shaped thickening, a large 
anal point, several minute sets on caudomesal margin, several 
small tuberculate sets on its caudomeson, and a pair of small 
membranous tubercles on lateral sides; ultimate sternum very 
narrow, without sets; coxite with three small sets on ventro- 
mesal margin; style long, slender in lateral aspect but broad and 
truncate obliquely in dorsal aspect; dorsal appendage dark brown, 
somewhat triangular, expanded dorsad, with minute sets on 
distal part; its accessory lobe slender, sinuous, extending mesad 
beyond tip of dorsal lobe; tip of intermediate appendage with 
many strong recurved sets; ventroproximal appendage slender, 
entirely setigerous, extending caudad as far as intermediate 
appendage, with many curved spoonlike hairs on dorsal side of 
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distal part (toct fig. 83, e). Legs without beards; fordeg ratio 
about 1.6 to 1.7 ; foreleg wiHi one minute fixed tibial spine; pos- 
terior four 1^ with broad tibial combs which are completeljr 
confluent and occupy about three-fourths circumference of tibial 
end; claws simple; empodium slender, as long as claws; pulvilli 
wanting. Wings (text fig. 88, a) about 8.6 millimeters long, 
not distinctly narrow, slightly brown under transmitted light, 
with macrotrichia dark, very thick; anal margin fringed with 
long setm; anal angle almost atrophied; R 4 ,s ending far beyond 
level of tip of curved along costal margin, a littie shorter 
than twice Ri (78: 43) ; r-m about thrice as long as basal section 
of Rs; fMCu narrow, a little beyond proximal end of r-m or 



Fia 31 Tunytar$U9 (Mkropwctra) foMarum sp. nov, a, Male wing; b, female wins; 

e, male h/popygium. 


far before basal section of Rs; Ms,* gradually bent caudad; Cui 
slightly sinuous; 1st A a little beyond base of fMCu. 

Female . — ^Body 3.2 to 8.6 millimeters long; dark as in male; 
abdomen dark brown; halteres yellow; cerci yellowish brown; 
eyes broader and shorter than in male; distance between them 
a little narrower than vertical length of eye (11 : 15) ; maxillary 
palpi longer than in male, distinctly 4-segmented (4 : 11 r 13 : 
23) ; antennse 6-segmented; segment two constricted at middle, 
twice as long as scape; ultimate segment longer than any of 
remaining fusiform flagellar segments (49 :40), subequid in 
length to second, with a small apical seta. Ultimate sternum 
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broad, setigeroiu on latnrocaudal parts, with a U-shaped caudal 
incision; cord (text fig. 84, a) with many setss on hdmrd 
side, sulurectangular; spmfmathecee (text ig. 84, 6) hyaline, oval, 
with small neck region. Wing (text fig. 88, 6) about 2.8 to 2.9 
millimeters long, comparatively broader l^aa in nude; anal 
ansde obscurer than in male; relative lengths of veins Ri and 
^4*# about 16 : 9. Other structures of head, thorax, wings, 
and legs highly similar to those of male. 

Hobttaf .-—Stagnant water; Honshu, Japan. 

Holotype.— Male; Kitashirakawa, Kyoto; June 15, 1984. 

AUotopotype.— Female; June 16, 1984. 

PanUopotypea. — ^Males and females; June 2 to 16, 1934. 

Type speeimene — Alcoholic ; 
deposited in the entomological 
laboratory, Kyoto Imperial Uni- 
versity ; collected by M. Tokunaga. 

This midge is very closely al- 
lied to T. aubviridis Ooetghebner, 
in which, however, the thorax is 
yellow or pale brown and 
equipped with yellow vittse, and 
the apical hairs of the ventro- 
proximal appendages of the male 
hypopygium are pinheadlike, their 
apical swellings being smaller than in the present species. 

TAKTTASSVS <MICBOP8ECTIU) DAlSaKBNSIB ap. mr. 

This species was collected at a light screen at Mount Daisen, 
Hooki. 

Male . — Body 3.8 to 8.4 millimeters long, very slightly yellow- 
ish white in ground color, with white sets; flagella of antenns 
and spiracles of thorax pale brown; frontal tubercles obscure; 
eyes narrowly extending dorsad, reniform, bare; distance be- 
tween them about two-thirds vertical length of eye; clypeus 
setigerous, with about twenty or twenty-five long sets; maxil- 
lary palpi long, slender; ultimate segment very slightly shorter 
than preceding two taken together (18 : lO-fll) ; scape white; 
antennal ratio about 1. Scutum setigerous; dorsal ^tts ob- 
solete. Supra-alar sets three to five; scutellum with five pairs 
of sets, middle pair long and very closely situated to each other 
on cau^l region, other pairs arranged in a transverse line along 
cephalic margin, most lateral pair very small; rarely cephalic 
setal line of scutellum represented by only three pairs. Ab- 



Ito. U. Tamn/ivrwym 
f tMm r y m «p. tiov. th FmOc etrotui ; 
b, 



Ml * Tokunaga: Chirmomidae from Japan, X 366 

itoneii aetigerous, slender; hypopygium (text fig. 86, b) seti- 
gerouB, with brown sete; ultimate tergum very scantily haired, 
with a V-shaped thickening, a thickened anal point, several 
small setae on caudal area. Coxite with three slender setae on 
highly chitinized ventromesal margin; style slender, extending 



a 



Fn. 86. Tamytarmu {Micn>p§fcira) daU^nandit ip. nov. a, FeniAki wing; 6. nuile 

hypopyffium. 

dorsocaudad, with many slender small setae on mesal and ventral 
sides; dorsal appendage comparatively large, thinly membran- 
ous, expanded dorsomesad, bluntly ending, with several minute 
setae on dorsal side and a stiff small seta on mesal side of 
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thickened basis; accessory lobe ot dorsal appendage small, daw- 
like, not extending beyond dorsal appendage; intermediate ap- 
pendage broad, with a blunt secondary dorsal projection on 
distal part, setigeroos on dorsal and mesal sides and (Ustal part; 
ventroproximal appendage slender, hardly as long as interme- 
diate appendage, highly setigerous on chitinised stem, with many 
clavate curved hairs on distal half. Legs without beards; fore- 
leg ratio about 1.6 to 1.7 ; fore tibia with a very small fixed spine ; 
posterior four legs with broad tibial coml» which are com- 
pletely confluent, occupying three-fourths of circumference of 
tibial end, without spurs; claws simple; empodium slender, as 
long as claws; pulvilli wanting. Wings (text fig. 86) 2.2 to 
2.8 millimeters long, narrow, with very dense macrotrichia, 
slightly brown under transmitted light, with long marginal 
hairs; anal angle atrophied; vein R 4 ,s ending beyond level of 
tip of vein Ms, 4 , about twice as long as Ri (11 : 6) ; r-m hori- 



Pta 36. Tonytarittg (Mierppmretm) daimmttUi »p. nov. llftla wing. 


zontal, twice as long as Rs; basal section of fMCu just eaudad 
of r-m, very narrow, 1st A ending at base of fMCu. 

Female . — Body 2.7 to 2.8 millimeters long; coloration similar 
to that of male but antennae uniformly white; eyes broader 
than in male; maxillary palpi comparatively longer than in 
male; ultimate s^iment subequal to two preceding segments 
taken together (24 : 11 -f- 12) ; antennae 6-segmented; segment 
two distinctly constricted; ultinuite segment long, 1^ times as 
long as each of three preceding fusiform segments, with a long 
apical seta. Ultimate abdominal sternum broad, with many 
long setae and a U-shaped eaudad incision; cerci (text fig. 87) 
somewhat rectangular, with many small setae on lateral side and 
a few setae on mesal side. Wings (text fig. 85, a) larger than 
in male (2.6 to 2.7 millimeters long), comparatively broad; 
anal angle atrophied; vein R 4 ,s shorter than twice Rt (15 : 8). 
Other structures of head, wings, and legs similar to those of 
male. 
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Ha&tta<.~-Motttttainou8 region; Honshu, Japan. 

Holotype. — ^Male; Mount Daisen, Tottori Prefecture; July 2, 
1981. 


AUotopotype. — Female; July 2, 1981. 

Paratopotypea . — Males and females; July 
2. 1981. 

Type specimens. — Alcoholic; deposited in 
the entomological laboratory, Kyoto Impe- 
rial University; collected by M. Tokunaga. 

This fly is very closely similar to T. brun- 
nipes Zetterstedt in the structures of the 
male hypopygium and antennse, but easily 
distinguished from the allied species by the 
yellowish milky coloration of the thorax. 



Fia 87. Ttm 

nanti$ tp. dov. F»* 
maJ* oereua. 


TANYTABSUS (LUNDSTBdMU) TBLMATOPfllLUS tp. nov. 

This species is very abundant along marshes at Kyoto. 

Male . — ^Body slender and fairly setigerous, 4 to 4.1 millimeters 
long; head, thorax, hypopygium, flagella of the antennse, middle 
legs, and femora of forelegs and hind legs, uniformly brown; 
abdomen greenish pale brown ; dorsal vittse of thorax, postscutel- 
lum, pleural sclerites, forelegs distad of femora, and scapes on 
antennse dark brown ; hind legs distad of femora reddish brown; 
thorax shining. Frontal tubercles cylindrical, minute; eyes 
bare, narrowly elongated dorsad, not widely separated, distance 
between them on dorsal side about half vertical length of eye; 
clypeus with many long brown setae. Antennse 14-segmented ; 
distal joint with one, rarely two, short apical setae; antennal 
ratio about 1.8; maxillary palpi long and slender, 4-segmented 
distinctly (17 : 10 : 9 : 4), with distal segment slightly longer 
than two preceding taken together. Scutum with many brown 
setae arranged along middorsal suture and pseudosutural fovese; 
supra-alar setae two, but sometimes one and rarely three ; scutel- 
lum with variable number of setae (4 to 8). Ultimate tergum 
of abdomen very scantily haired, with a few minute setae on 
caudomesal margin near base of anal point and about four 
minute setae on caudal part, a large V-shaped thidcening; coxite 
with four slender setae on ventromesal margin; style slender, 
longer than coxite; dmeal appendage subtriangular, chitinized, 
dark brown, with several small setae on dorsal side ; accessory lobe 
clawlike ; ventroproximal appendage small, short, but stout, seti- 
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gerous on stem, with m apical tuft of many bladdike hairs that 
are almost as long as the stem (text fig. 88, e). Legs without 
beards; fixed tibial spine of foreleg short, about half as long as 
diameter of tibial end; foreleg ratio about 1.6; posterior four 
legs with large tibial combs which are completely confluent; each 
leg provided with usually two spurs which are li times as long 
as comb (at least one spur remains conspicuously when the 
other is reduced in various degrees) ; claws simple; empodium 
as long as claws and slender; pulvilli wanting. Wings (text 
fig. 88, a) about 3.1 millimeters long, narrow, macrotrichia thick ; 
memlwane pale brown under transmitted light; anal angle 
almost atrophied; vein ending far beyond level of tip Ms^, 
shorter than twice Ri (78 : 48) ; fMCu slightly beyond r-m, 
narrowly forked; Ms,* slightly sinuous at tip; let A reaching the 
base of fMCu. 

FemdU . — ^Body 2.9 to 3 millimeters long; paler than in male; 
head, thorax, antennae, and posterior four legs brown; abdomen 
pale brown; forelegs distad of fanora reddish brown; dorsal 
vittae of thorax, postscutellum, and sternum dark brown ; pleural 
sclerites with two dark spots, one near wing basis and the 
oiher beneath basis of halter. Frontal tubercles conical, more 
pointed than in male. Eyes more broadly separated from each 
other than in male. Antennae 6-segmented; distal segment 
with an apical seta, slightly longer than each of the preceding 
three segments (28 : 48 : 33 : 86 : 34 : 37). Maxillary palpi 
also slender, distinctly 4-8egmented (20 : 61 :52 : 96). Ulti- 
mate sternum broad, setigerous ; caudal incision small, U-shaped, 
without macrotrichia on its margin but with many microtrichia; 
cerci (text fig. 88, d) small, somewhat rhombic, with short set® 
on lateral side; spermathec® (text^fig. 88, e) two, hyaline, oval. 

stouter than in male. Wings (text fig. 88, 6) about 3.1 
millimeters long, larger, comparatively broader, more densely 
covered with hairs than in male; vein R 4,5 about 1.7 times as 
long as Ri (80 : 47). Other structures of head, thorax, wings, 
and legs closely similar to those of male. 

Hobitat — Stagnant water; Honshu, Japan. 

Holotype.— -Male; Kitashirakawa, Kyoto; March 14, 1982. 

Allotopotype. — Female; March 14, 1982. 

Paratopotypee.—liiaiBs and females; March 14, 1932, and 
November 81, 1936. 
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Type speeimem, — ^Alcoholic; deposited in the entomolosical 
laboratory, Kyoto Imperial Universily; collected by M. Toku- 
nasra. 

This species is somewhat related to T. MmUus Eieffer and 
7 . bituberetdatm Edwards; in the first related spedeSf^however, 
the hypopysfium of the male is distinctly different, the dorsal 
appendage being bare, petiolate, and oval on the distal end. 
The second species is provided with paired tubercles behind 
the anal point and very short ventroproximal genital append- 
ages in the male, and the thorax is uniformly yellow or green 
in the female. 

TANYTASSVB (LUNDSTBSMU) TBBDSCKMABnan.UB tp. mv. 

This fly was collected along a rapid stream of Kibune, Kyoto. 

Male. — Body about 2 millimeters long, slender, pale green in 
ground color; antenna, scutal vitta, sternal side of thorax, 

and postscutellum brown ; pleuron with 
a brown spot near wing basis ; scutal 
vitta distinctly separated; supra-alar 
seta two or three ; scutellum with two 
pairs of long median and a pair of 
small lateral seta. Frontal tubercles 
very minute, papilliform; eyes bare, 
reniform, widely separated from each 
other; distance between them subequal 
to vertical length; clypeus scantily 
haired; maxillary palpi long, 4-seg- 
mented (10 : 40 : 45 : 77) ; antenna 
long, 13-segmented ; antennal ratio 0.82 
to 0.85; ultimate segment with two or 
three apical seta, subequal in length 
to three preceding segments taken to- 
gether. Hypopygium (text fig. 39) 
slender, setigerous; ultimate tergum 
ffiSTtarwrawiSm."’' with Several minute seta on caudal 
margin and base of anal point; anal point thickened, slender, 
with a large dorsal cavity between thin lamella; ccndte with four 
slender seta on ventromesal nmrgin; style elongated, triangular 
in lateral aspect; dorsal appendage hemispherioal, with several 
minute seta on dorsal surface; its accessory lobe slender, slijditly 
beyond dorsal lobe; intermediate appendage large, broad, with 
many seta on dorsal side of distol half, crowned viith a strong 
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curved seta; ventroproximal appendage with many spoonlike 
hairs on distal third. Legs without beards; Axed tibial spine of 
foreleg short, hardly half as long as diameter of tibial end; fbre> 
leg ratio about 1 . 6 ; four posterior legs each with a single broad 
comb which occupies about half or a little more than half of cir> 
cumference of end of tibia; spur of comb about 11 the length of 
comb; claws simple, without pulvilli; empodium slender, as long 
as claws. Wings (text fig. 40) a^ut 1.7 to 1.8 millimeters 
long, with macrotrichia spread over entire surface; anal angle 
quite atrophied; slightly curved along costal margin, shorter 
than twice Ri (80 : 47) , ending a little beyond level of tip of Ms+ 4 ; 
r>m long, twice as long as basal section of Rs; Mi .2 twice as 



FfO. 40. Tanytarmut {Lundgtrifmia) ir^d^eemarticuluB ip. & oy . Malt wliif. 


long as medial stem; fMCu very slightly beyond basal section 
of Rs, narrow; M 8+4 and Cui very slightly curved caudad at 
tip ; 1st A short, hardly reaching base of fMCu. 

Habitat. — ^Rapid stream; Honshu, Japan. 

Holotype . — Male; Kibune, Kyoto; June 22, 1932. 

Paratopotypea . — Males; June 22, 1982. 

Type spedmene. — ^Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University; collected by M. Tokunaga. 

The present species is quite characteristic in the extremely 
small value of the antennal ratio and the 13-segmented antennm 
of the male. Similar characters of the antennse are unknown 
among the known members of this subgenus so far as I am 
aware. 

TANTTABSVS (STEMPELtINA) BICOUOCULtIB ip. nav. 

This small midge is abundant along running water in Kyoto. 

Afole.—Body 1.7 to 1.8 millimeters long. Thorax yellowish 
brown; dorsal vittse and sternal side reddish brown; middorsal 
vittse distinctly separated by a pale line of dots along middorsal 
suture; lateral vittse dark at caudal ends; pleuron with a brown 
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spot near wing basis; postscutdlmn reddiab brown on caudal 
half. Antennte brown, with scapes reddish brown; eyen blade 
on ventral half and brown on dorsal half. Other appendages 
of head and thorax uniformly pale brown. Abdomen white; 
hypopygium pale brown. Eyes bare, rmiiform, bicolored, widely 
separated, distance between them on dorsal side far greater 
than vertical length oi eyes (17 : 18) ; frontal tubercles present, 
very small blunt, sub^angular; antennae ll-segmented; an- 
tennal ratio : about 0.6 (0.55 to 0.59) ; ultimate segment with 
two apical setae, subequal in length to four or five preceding 
segments taken together; maxillary palpi slender, d-segmented; 
ultimate segment slightly shorter than two preceding segments 
taken together (10 : 20 : 30 : 46). Cl}q>eu8 not densely haired, 
with about fifte«i to twenty setae. Pronotum greatly reduced; 
scutum very scantily haired; middorsal vittae short, ending at 
cephalic ends of lateral vittae; supra-alar seta one, very rarely 
two; scutellum with a paiir of distinct median setae and two pairs 
of small lateral setae. Abdomen also scantily setigerous, slender 
in general appearance; hypopyfidum (text fig. 41, a) not highly 
chitinized ; ultimate tergum very scantily haired, with few very 
small setae on caudal part; anal point not distinctly thickened, 
with very thin lateral ridges, and very fine pubescence; ulti- 
mate sternum without macrotrlchia; coxites li^ge, broad, with 
five slender setae on ventromesal noargin; style also broad, ex- 
tending caudodorsad, ending in blunt broad tip in laterad aspect; 
dorsal appendage very thinly membranous, mepanded dorsad, 
provided with a few minute setae, extending mesad, ending in a 
blunt or sometimes more sharp pointed tip on which a few minute 
setae are found; accessory lote of dorsal appendage slender, 
smooth, somewhat clawlike; intermediate appendage stout, 
broad, with many small strong setae at tip and on dorsodistal 
margin, without macrotrlchia on stem; ventroproximid append- 
age slender, almost smooth at stem, wiih a tuft of simple hairs 
at tip. Legs without beards; foreleg ratio 1.8 to 1.9; fore tibia 
with a fixed apical spine as long as diameter of tibia; posterior 
four legs each with two small distinctly separate cmnbs, occupy- 
ing at most about one-third circumference of end of tibia; each 
comb with a distinct spur twice as long as comb; claws with a 
few minute setie on basal part; empodium slender, slightly 
shorter than claws; pulvilli obscure. Ifnngs (text fig. 42, a) 
1.2 to 1.3 millimeters long, slightly brown under transmitted 
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frinsed with long hairs on anal margin, with macrotridbia 
very scantily spread; anal angle atrophied; slightiy curved 
along costal margin, ending on level of end of Ms« 4 , slijB^tiy 
shorter tiian twice Ri (48: 27) ; fMCu far beyond r-m; Ist A 
almost reaching fMCu. 

Female . — Body 1.6 to 1.7 millimeters long, paler than in male; 
eyes bicolored as in male, broader than in male; antennae 6- 
segmented; ultimate segment shorter than two preceding s^- 
ments taken together, without apical setae; second segment 



Fia 41. ToNifUMifiM (SPmpaUi'Ha) hicoUormlug tp. nov. a, Male hypopysium: h, femak 

eemia; e, ipannathaea. 

shallowly constricted; maxillary palpus with last segment sub- 
equal to two preceding segments taken together. H 3 rpopygium 
with many short setae; cerci (text fig. 41, 6) discoidal, small; 
ultimate sternum somewhat rectangular in outline, with a U- 
shaped caudal incision, a deeper V-shaped ental caudal thick- 
ening; spermathecae (text fig. 41, c) almost spherical. Wings 
(text fig. 42, b) 1.3 to 1.4 millimeters long, comparatively 
broader, more hairy than in male, vein R4,n far longer than 
in male, more than twice as long as Ri (5 *. 11). Forel^ ratio 
sufaequal to that of male (1.6 to 1.7) ; spurs of tibial combs of 
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one unequal in length; longer spur 2i, diorter twice aa 
long as comb. Other structures ot head, thorax, wings, and 
1^ as in male. 

HabUat — ^Running water; Hondiu, Japan. 

Holotype. — Male; Kitashirakawa, Kyoto; May 16, 1980. 

AUotopotype. — ^Female; May 16, 1980. 

Panatopotypee. — Males and females; April 24, 1981, May 
16, 1980, and October 80, 1986. 

Type specimens. — Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University: collected by M. Toku* 
naga. 
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Fia 41. (StempelUna) fp, nov. «, limit wi»m; ftnimW wint. 

The present species is very different from all known mem> 
bers of the subgenus StempeUina Bause in the possession of 
two tibial spurs on the comU of each of the posterior four legs 
and of the accessory lobes of the dorsal appendages of the male 
hypopygium, and seems to represent a transitional form to the 
subgenus Tawytarem. Except for these conspicuous chi^acters, 
this fly may be related to 7. Wevie Edwards and 7. wttmm Goet> 
ghebuer; but the three species may be easily distinguished by 
the following diagnoses : 
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T. brevis . — ^Foreleg ratio 1.6, male antennal ratio O.S, wing 
with maerotrichia moderately spread over, male hypopygium 
with anal point long and with dots, ventroproximal appendages 
small. 

T. eaJiuum . — Foreleg ratio 1.2, male antennal ratio 1.3, wing 
with mocrotrichia thickly spread over, male hypopygium with 
anal point long and without dots, ventroproximal appendages 
hardly as long as intermediate appendages. 

T. bieolioeulus. — ^Foreleg ratio 1.6 to 1.9, male antennal ratio 
0.6, wing with maerotrichia scantily spread over, male hypo> 
pygium with anal point short and with very line pubescence, 
ventroproximal appendages small. 

TANTTABSUB (ZAVBELU) XIBVNBNBIS <». aov. 

This fly was captured along a rapid stream in a hilly dis- 
trict of Kyoto. 

Male. — ^Body small, not slender, about 2 millimeters long, 
very scantily haired; ground color yellow; antennse, forelegs, 



Fia. 43. TanyiarBHg iZuvrdia) kibuneft»!» sp. nov. Male winsT. 


and thoracic dorsal vittse brownish yellow; caudal half of post- 
Bcutellum brown; pleuron with a brown spot near wing base; 
halteres white; median scutal vittse distinctly separated by a 
pale line; lateral vittse each with a brown spot on caudal end; 
pedicel of the antenna white. Frontal tubercles of head obscure, 
but floor of frontal tubercles large and prominently projected 
over scapes of antennse ; eyes small, with velutinous hairs spread 
over entire surface, reniform, widely separate; distance be- 
tween them on dorsal side times vertical length of eyes; 
dypeus very scantily haired ; antennse short, ll-segmented, with- 
out trace of more segments; antennal ratio about 0.28 to 0.8; 
distal segment very short, times as long sui scape of antenna, 
subequal to two preceding segments taken together, clavate at 
tip, with two small apical setse; maxillary palpi short, d-seg- 
mented (11 : 23 : 30 : 62) ; distal segment subequal to two pre- 
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cedinjr segments taken togetiier. Scutum shiny; snpra-alar 
seta only one; scutellum with a pair of long sets besides two 
pairs of short lateral sets. Hypopygium (text fig. 41, d) yellow, 
short, upcurved ; ultimate tergum not distinctly projected 
caudad, very scantily haired, with T-shaped thickening, several 
minute setae on caudal part; anal point small, broad, with many 
minute dots; coxite with three slender setae on tlnokened 
ventromesal margin ; style small, extending dorsocaudad ; dorsal 
appendage thinly membranous, oval, with many minute setse; 
its accessory lobe curved, large; intermediate appendage dis- 
tinctly curved dorsad, crowned with many strong curved setae 
only on distal end; ventroproximal appendage small, with non- 
pultoscent stem and a tuft of several long simple hairs. Legs 
without beards; fixed tibia! spine of foreleg long, fully as long 
as diameter of tibia; foreleg ratio about 1.4; posterior four 
legs each with two conspicuous tibial combs which are distinctly 
separated from each other and occupy about half of circum- 
ference of tibial end; tibial combs each provided with a spur 
which is fully twice as long as comb itself; claws simple; em- 
podium slender, subequal in length to claws; pulvilli wanting. 
Wings (text dg. 43) about 1.6 millimeters long, comparatively 
broad, pale brown under transmitted light, with macrotrichia 
only on wing tip and along anal margin; cell Rn with a longi- 
tudinal row of macrotrichia; ceil M4 with only several macro- 
trichia; anal margin fringed with long hairs; anal angle atro- 
phied; vein R4 ,s about twice as long as Ri, ending on level of 
tip of M8«4; fMCu far beyond base of Rs; 1st A straight, reach- 
ing base of fMCu. 

Habitat , — ^Rapid stream; Honshu, Japan. 

Holotype. — Male; Kibune, Kyoto; June 22, 1982. 

Paratopotypee. — Males; June 22, 1932. 

Type epecimena. — Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University; collected by M. Toku- 
naga. 

This species is highly different from other members of the 
subgenus Zavrelia Kieffer in the following characters: The wing 
is comparatively broad, the vein Rm ends on the level of end 
of Ms, 4, each of four posterior legs is provided with two combs, 
each comb with a distinct spur, dorsal appendage of male hypo- 
pygium with an accessory ventral lobe. The distinct characters 
for Zavrelia are shown in the structures of the compound eyes 
and the male antennee. Judging from these features, the pres- 
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tot apeeieB aeems to be of a tnuieitioniJ form between Tami/- 
tanut (e. str.) and ZavreUa. 

Genw y VA8AIBLLA nonuR 

'nde genus is provided the following characters: 

Male. — Head with eyes bare, small, and widely separated, with 
large frontal tuberclelike swellings which are not surmounted 
by tubercles; antennae 13«8egmented, with normal plumose hairs; 
maxillary palpi &4egmented. Thorax with pronotum widely sep- 
arated; scutum comparatively long, with midcephalic region 
(region of median vittae) distinctly swelling dorsad, caudoscutal 
area flattened, a distinct hump in middle at caudal end of median 
vittae. Legs without rigid combs at end of tibiae ; fore tibia with- 
out spurs;. middle and hind tibiae each with a very small comb- 
like structure composed of very short free spinules; no spurs; 
pulvilli present, small; fore tibia long, at least as long as first 
tarsal segment. Wings milky white by reflected light, with ma- 
crotrichia on membrane; squama bare; anal area greatly re- 
duced; venation as in StempeUina Bause. Hypopygium as in 
Tanytarsve in general. 

Female. — Antenne 6-segmented ; pulvilli larger than in male ; 
other characters mainly as in male. 

Genotype. — Yttaeaiella kyotoensie sp. nov. 

This genus is named in honor of Dr. Hachiro Yuasa who 
directed our entomological laboratory during the past ten years. 
It is somewhat related to Graeeus Cloetghebuer, Corynocera 
Zetterstedt, and Dolichopelma KiefFer in the structure of the 
tibial end. In the first allied genus, however, all other im- 
portant generic characters are quite different. In the second 
allied genus, the male antennae are 12-segmented and without 
plumose hairs, the maxillary palpi S-segmented, and the middle 
and hind femora swollen. The third genus is most closely 
related to the present genus, differing, however, in the absence 
of a middorsal hump of the thorax and a pair of the ventro- 
proximal appendages of the male hypopygium. Another allied 
genus may be Peeudoehironomue Malloch, which, however, dif- 
fers greatly from the present genus in the structure of the 
tibial combs. 

TuasaniXA kvotoensis ■». mt. 

Male. — ^Body about S.8 millimeters long. Head brown, with 
large frcmtal swellings; eyes bare, snuill, reniform, very widely 
separated from each other, the distance between them greater 
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than vertical lengths of eyes (19 : 12) ; frontodypeos with 
about ten setse; antenna mainly brown, with scape dark brown; 
ultimate segment slender, distal segments of intermediate fla- 
gellar part about twice as long as diameter; antennal ratio 
about 0.77 ; maxillary palpus 5-segmented (1 : 3 : 6 : 7.6 : 10.6). 
Thorax almost entirely dark brown; scutum with vitte blade, 
confluent; postscutellum black; pleural membranes yellow. 
Legs uniformly pale brown, without fq>urs; middle and hind 
tibis with minute spinules arranged comblike at distal end ; pul- 
villi very small, slender; empodium as long as claws; claws 
simple; fore tibia longer than baaitarsus; proportional lengths 
of segments of legs 42 : 36 : 33 : 20 : 16.6 : 10 : 6 in foreleg. 



Fio. 44. FiMNMMte cen. ip. nov, a, Mak bypopppium; b, mala wiiur; e, 

famak wins; 4, TonirfatiiK# (Ifaarefio) feibimtiiak ip. nov. Ifak brpoppgiuiii. 


43 : 88 : 16 : 12 : 10 : 7 : 6 in middle leg, and 68 : 44 : 24 : 16 : 
13 : 9 : 6.6 in hind leg. Wing (text fig. 44, 6) milky white, with 
macrotrichia comparatively sparse, found only on distal part 
and along anal margin; Ri and straight; R 4 ,e ending far 
before level of end of ; f MCu under middle of Ri. Halteres 

white. Abdomen widi terga brown, sternal and pleural sides 
extensively yellowish brown; hypopygium (text fig. 44, a) pale 
brown, with large styles; ninth tergum slightly setigerous on 
caudomeson, with a slender anal point; dorsal appendage of cox- 
ite with several setse, without accessory projection ; intermediate 
appendage strong, with many strong setse on apex; ventro- 
proximal appends^ small, with a simide hair on end. 
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Body length about 2.2 millimetere. Head pale 
brown; eyes oval, very widely separated, the distance between 
them far wider than the vertical length of eye; frontoclypeus 
with about fourteen sete; antenna mainly pale brown, with 
scape and distal half of ultimate segment brown, 6 -segmented 
(16 : 83 : 20 : 22 : 40) ; segment two distinctly constricted at 
middle; segments thrm and four fusiform; segment five not sud- 
denly swollen basally; maxillary palpus 5-segmented (1:2:4: 
6 : 10). Thorax wi& four reddish brown vittse that are dis- 
tinctly separated by three lines of pale dots; shoulder parts yel- 
lowish white; caudoscutal area yellowish brown; lateral sclerites 
pale brown; sternal side brown; lateral membranes yellowish 
white. Legs pale brown, with pulvilli larger than in male; pro- 
portional lengths of segments 36 : 29 : 28 : 16 : 12 : 8 : 5 in fore- 
leg, 36 : 82 : 14 : 8.6 : 7 : 6 ; 4 in middle leg, and 42 : 37 : 18 : 
12 : 10 : 6 : 4 in hind leg. Wing (text fig. 44, c) with R 4.5 
about twice as long as Ri. Abdomen extensively yellowish 
white; first tergum with a pair of large pale-brown markings; 
second tergum extensively pale brown, yellowish white along 
posterior margin; other terga each with a T-shaped yellowish 
brown marking; ultimate sternum pale brown ; cerci pale brown, 
setigerous, subtriangular. 

Habitat. — Hilly country; Honshu, Japan. 

Holotype. — Male; Mount Hiei, Kyoto; March 17, 1982. 
AUotopotype. — ^Female; March 17, 1982. 

Paratopotype, — ^Female; March 17, 1982. 

Type specimens. — ^Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University; collected by M. Tokunaga. 
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ILLUSTRATIONS 


TKZT FIGUIU 

Fia 1. Chtmo UtMioMhU Bp. nov. (maid), a, Anteima; b, wing; c, style. 

2. P^ntemmra okadai sp. nov. a, Male wing (macrotrichia omitted) ; 
h, male hypopygium; e, distal segments of female antenna; d» 
spermatheca. 

8. iSTpatiioComa (Orthcc!adm§) ahamu9i sp. nov. a, Male wing; b, 

male hypopygium; e, female eercus; d, spermatheca. 
4.Spamotoma (Trichaeladm$) ehalybeata Bdwards. a, Female cer* 
cus; 6, spermatheca. 

6. Spaniotoma (EuhiefferieUa) bieolor Zetterstedt a, Male wing; 6, 
male hypopygium; c, female wing. 

6. Pentapedilwm nordmt van der Wulp (male), a, Wing; 6, hypopy- 

ginm. 

7. Chiironofnu8 (ChircnomuB) lugubriB Zetterstedt. a, Male wing; 6, 

male hypopygium; e, female wing; d, female cercus; e, booklets 
of second abdominal tergum of pupa; A caudolateral spine of 
eighth abdominal segment of pupa. 

S.Chironomus (Glyptot€ndipe$) glauoua Meigen. Male wing; 
nuile hypopygium; female cercus; d, spermatheca; e, booklet 
of second abdominal tergum of pupa; A dorsal impressions of 
terga from second to sixth abdominal segments of pupa; g, cau- 
dolateral spines of eighth segment of pupa. 

9. Chinnumus {Stenoohironomua) takahashii sp. nov. Female wing. 

10. Chdranomus (Polypedihm) kyotoenaia sp. nov. a, Male wing; b, 

male hypopygium; c, female wing; d, spermatheca; e, female cer- 
cus; /, thoracic respiratory organ of pupa; y, caudolateral spine 
of abdominal segment eight of pupa; h, larval mandible; i, lar- 
val maxilla; A larval antenna; k, larval mentum; I, larval la- 
brum-epipharynx. 

11. Chironomua (Polypedilum) mnaudai sp. nov. Male wing. 

12. Chironomua (PolypedUum) maaudai sp. nov. Male hypopygium. 
12. Chtronomua {Polypedilum) japordeua sp. nov. a, Male wing; b, 

male hypopygium. 

14. CMronomua {Polypedilum) japonieua sp. nov. a, Female cercus; 

b, spermatheca. 

15. C/iironomia {Polypedilum) unifaaeia sp. nov. a, Female wing; 6, 

female cercus. 

16. C/ttronomus {Polypedilum) aagitiiferua sp. nov. Male wing. 

17. Chiroaumua {Polypedilum) aagittiferua sp. nov. Hale hypopygium. 

18. C^ironoiniis {Polypedilum) deeematoguUatua sp. nov. a, Male wing; 

b, male hypopygium; c, female cercus. 

19. Chironomua {Polypedilum) muttannulatua sp. nov. a, Female wing; 

6| female cercus; c, female spermatheca. 
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Fig. 20. Tmytanue (Tanytareuf) etagrmnm sp. nov. a» Male wing; 6, fe- 
male wing; c, male hypopFgium; d, female cercus; e, aperma- 
theca. 

21. Tcnytarmiie (Tcmytarmie) fmrmcrmU sp. nov. a, Male wing; h, 

female wing; e. male hypopygium; d, female cercus. 

22. Ttmyiwrem (TanyUMreuM) kyotoewM sp. nov. a, Male hjrpopygium; 

b, female cercus; e, spermatheca. 

23. Tanytarem (Tcmytarsua) kyotoensU sp. nov. a, Male wing; 6, 

female wing. 

24. TanytO'Teua (TanytareuB) aiagoeiMis sp. nov. a. Female wing; 

male hypopygium; spermatheca. 

25. Tavytaraits (Tanytereus) atc^goenau sp. nov. Male wing. 
Ze^Tanytarau* (Tanytaraua) uraienaia sp. nov. Male hypopygium. 

27. Tanytaraua (Tawytaraua) uraienaia sp. nov. a, Male wing; b, fe- 

male wing; e, female cercus; d, spermatheca; e, thoracic respi- 
ratory organ of pupa; /, dorsal side of pupal abdomen; g, lar- 
val antenna; h, larval mandible; i larval hypopharynx; lar- 
val maxilla; k, larval mentum; I, larval premandible; m, dis- 
tomesal appendage of larval epiphar 3 mx; n, median and mid- 
proximal appendages of larval epipharynx; o, distal appendage 
of larval labrum; p, laterodistal appendages of larval labrum; 
q, booklet of anterior pseudopod of larva; r, plumose hair of 
larval abdomen. 

28. Tanytaraua (Tanytaraua) palagieua Tokunaga. Caudolateral spine 

of eighth abdominal segment of pupa, 

2d. Tanytaraua (Rheotanytaraua) pentapada Kieffer. a, Male wing; 
b, male hypopygium; c, female vring; d» female antenna; a, fe- 
male cercus; /, spermatheca; g, thoracic respiratory organ of 
pupa; h, dorsal side of abdominal segments of pupa (segment 
four omitted); i, caudal end of pupal abdomen; ventral side 
of abdominal segment four of pupa; k, plumose hair of larval 
abdomen; Z, larval mentum; daws of posterior pseudopod 
larva; n, larval antenna. 

80. Tanytaraua (Rheotanytaraua) pantapoda Kieffer. o» Larval la- 
brum; b, larval epipharynx; e, larval premandible. 

31. Tar^taraua (Rheotanytaraua) matuarim sp. nov. a^ Male wing; 

bf female wing; Ct male hypopygium. 

82. Tanytaraua (Rheotanytaraua) maiuarma sp. nov. a, Female cer- 
eus; b, spermatheca, 

ZZ. Tanytaraua (Mioropaeetra) foaaarum sp, nov. o, Male wing; 6, 
female wing; e, male hypopygium. 

Si. Tanytaraua (Micrapaeetra) foaaarum sp. nov. a, Female cercus; 
b, spermatheca. 

35. Tanytaraua (Micropaactra) daiaenenaia sp. nov. a, Female wing; 

male hypopygium. 

36. Tanytaraua (Uieropaeetra) daiaenenaia sp. nov. Male wing. 

87. Tanytaraua (Mieropaectra) daiaenenaia op. nov. Female cercus. 
38. Tanytaraua (LundatHhUa) telmaiaphUua ap. nor. a> Male wing; 
female wing; e, male hypopygium; d, female cercus; e^ female 
spexmatheca. 
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FW. 89. TwmgimrwM (LundBtrUmia) tredeeemariiculm sp. nov. Hale hy- 
popygiiim. 

40. Tafnytar$u9 ([Ain4$irihMa) tredeeeimrtieuluB sp. nov. Male wing. 

41. ranytargua (SUmpelHna) bieoUoetihis sp. nov. a, Male hypopy* 

ginm; 6, female eercus; e, spennatheca. 

42. Ttmy tarsus (SUmp^Uina) hi^UocuU/LS sp. nov. a, Male wing; 6, 

female wing. 

43. TanytwrBuB (ZavreUa) kibumfme sp. nov. Male wing. 

44. YtiasaieUa kyotomms gen. et sp. nov. a, Male hypopygium; h, male 

wing; c, female wing; d, Tanytarma (Zavreliu) kibun^aia sp. 
nov. Male hypopygium. 




GENUS TRICHOGLOTTIS IN THE PHILIPPINE ISLANDS 


By Louis O. Williams 

Of the Botanioal Uueeum, Harvard Univeraity, Cambridge, Maaeaekuaette 

The genus Trichoglottis was described in 1825 by Blume ’ and 
by him divided into two sections. The hrst section contained 
two species, T. relttsa and T. laneeolarui. The second sectiim 
contained a single species, T. rigida, which is now considered to 
be a species of Sareanthus. 

In the Sarcanthinse the genera are notoriously difficult to 
define and to delimit. No two orchidologists are able to agree 
on the characters to be used in the delimitation of genera, and 
to what genus a given species should be referred. In mono* 
graphic work among the genera of the group it is necessary 
not only to study the species assigned to a given genus, but 
also to examine the species of other genera to whiidi a plant 
might be referred. This makes the possibility much greater of 
overlooking a plant l^at should be placed in a genusi other than 
the one to which it was originally assigned. For mcample the 
plant treated in this paper as 7. Loheriana has been described 
as a new species under both Acampe and Vandopsta^ 

The number of genera in the Sarcanthinse is probably larger 
than it should be. A genus that, at the time it was proposed, 
was apparently based on good characters may often be shown, 
on the evidence of additional material, to be merely a group 
or section of another genus. 

The majority of tbe species treated in this review have been 
referred to Trichoglottia, at one time or another, but some of 
them have usually been treated as belonging to other genera. 

The last treatment of any part of this genus was a short 
paper by Ames and Quisumbing^ in which T. faaciata, T. phil- 
ippinengis, T. phUippinemris var. bmchtaia, and T. Wenzelii 
were placed in the genus Stavropsia Reichb. f. This treatment 
is not tenable, because Stauropaia must be typified by 5. pattena 
which was on several occasions referred to Pkalaenopaia ^ by 

‘Bijdr. PI. Nod. Ind. (1826). 

•Philip. Jouni. Sci. 52 (1933) 462-468. 

•Orch. Rev. 8 (1900) 827; 13 (1906) 226. 
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Bolfe, 'Who monographed that genus. The present author be- 
lieves that the plant is a PhdUtenopm. 

The genus StauroehUm Ridl.^ was based on TrichogloUie fas- 
data and should be referred to Trichoglottie as a synonym. 

Stauropsis, at l^t as that name is used by most authors, has 
been separated from Triehoglottis on the following considera- 
tions: 

1. The large size of the flowers: this characters seems to 
be of little or no value because there is an almost complete in- 
tergradation between the two extremes in the genus. The type 
species of TrichogJattia, T. retusa, has medium-sized flowers. 

2. In conjunction with large flowers, a cruciform middle lobe 
of the lip has been cited as a character for generic separation. 
As a fundamental in separating genera lobing of the lip would 
seem to be a questionable character; in this particular, how- 
ever, authors have not agreed, for species lacking the cruciform 
midlobes have been placed in Stauropsis, Moreover, Tricho- 
glottis cttloehUa, a small-flowered species just discovered, has a 
trilobulate or cruciform midlobe of the Up. 

3. The footless condition of the column in the segregated 
genera contrasted with a column having a foot in Triehoglottis. 
While this condition may exist in some cases, the ccflumn foot 
in the true Triehoglottis is most diflicult to distinguish and 
probably does not exist in some species. Dr. J. J. Smith ” says 
'*Sepalen etwas an sehr kurzem Sftulenfuss heraUaufend und oft 
etwas breiter," and again “Sfiule .... mit .... kurzem 
Fuss.” The lateral sepals of the true Triehoglottis are occasion- 
ally adherent to the back of the spur, perhaps indicating that 
there is a short column foot. This condition, however, is not 
found in all species of the true Triehoglottis. 

4. The presence of a spur in contrast to a saccate base of 
the lip. However, since there is a complete transition between 
the two extremes, within the genus this character seems to be 
of little generic significance. 

Genas TRICHOGLOTTIS Blame 

Triehoglottia BtATUS, Bijdr. (1825) 869; Bbutbam A Bookb, Gen. 
PI. 8 (1888) 576; PFtlzn in Engler A Prantl, Nat. Pflanaenf. II 
6 (1889) 218; RmuEV, Mat FI. Malay P«n. (1M7) 157; Schlbch- 
TEB, Die Orchideen (1914) 578; Fedde’s Rep. Beib. 1 (1914) 992; 

^Jonrn. Linn. See. 82 (1896) 851, namen; Mat. FL MSUy Pen. (1907) 
168. 

■Ordi. Java 6 (1906) 618. 
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Beih. 4 (1919) 286; AiOBg^ Orch. 6 (1916) 254; in Merrill^ Enttin. 
Philip. FL PL 1 (1925) 489 (as TriohQgioiHt Beichanbach f.). 
Siaurop9Ui of authors in part, not Reichenb. 1 in Hamh. Grartenzdit 
16 (1860) 117; Bbktham A HoOKflR, C^. PL 8 (1888) 572; PVIT- 
at in Englor A Prantl, Nat Pflanzenf. ZI 6 (1889) 218; Rmunr, 
Hat FL Malay Pen. (1907) 150 (as Stauropsig l^th.) ; Aaa, 
Orch, 5 (1915) 224; Ames A Quisumbino in Philip. Joum. Sci. 
62 (1988) 462. 

Siauroehilug RiDLinr in Joum. Linn. Soc. 82 (1896) 860, nomen; 
Mat FL Malay Pen. (1907) 158; Sohudcbtob, Die Orchideen 
(1914) 577; in Fedde's Rep. Beih. 4 (1919) 286; Amks in Merrill, 
EnunL Philip. FL PL 1 (1925) 441. 

Key to the gpecieg and varietieg of Triehoglottig, 

a\ Lip not decidedly spurred at the base; ligule not elongated or if 
elongated the flower small and the inflorescence a raceme. 
h \ Inflorescence at least as long as the leaves, usually much longer and 
branched; many-flowered. 

c \ Midlobe of the lip either distinctly trilobulate or nearly as broad as 
long and triangular. 

d \ Midlobe of the lip not triangular in outline. 


e\ Lateral lobules lanceolate, acute..,. 1. f. fageitUa. 

e \ Lateral lobules semirotund, obtuse 2. T, GuibertU. 

d •. Midlobe triangular in outline..... 5. T. ionogma. 


c *. Midlobe of the lip not distinctly trilobulate. 
d \ Lip less than 7 mm long, midlobe only slightly longer than broad. 

10. r. intermedia. 

d K Lip much longer than 7 mm, midlobe much longer than broad. 
e\ Midlobe of the lip acute, elongated; stem abbreviated, few- 
leaved 4. T, Imonengig. 

e\ Midlobe of the lip obtuse; stem elongated, many-leaved. 
f\ Apex of the midlobe thin, dilated, semirotund; leaves 8 to 15 

cm long 6. 7*. minUea. 

f \ Apex of the midlobe neitSier thin nor dilated ; mature leaves 
mostly more than 15 cm long. 
g\ Dorsal sepal obovate, about 10 mm long. 

7. r. agvManmwig. 

g \ Dorsal sepal elliptic, about 15 mm long. 


S. T. Loheriana. 

b K Inflorescence much shorter than the leaves, 1- to few-flowered. 

o\ Midlobe of the lip without lateral lobules 9. T. WefuelH. 

c*. Midlobe of the lip with lateral lobules. 

d\ Lateral lobules of the midlobe obliquely quadrate-oblong to trian- 
gular - 8. r. philippinengig. 


d\ Lateral lobules of the midlobe acinaciform-linear. 

8a. r. philippinengig var. braehiata. 
a^ Lip decidedly spurred at the base; ligule elongated, usually linear and 
flattened. 

b \ Midlobe of the lip with three distinct lobules, the lateral pair directed 
downward - I6* T. caloehUop 
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b \ Midlobe of the lip simple* 

e \ Lateral sepals as broad across the atiriculate blue as laiig» or aeartp 

so - 14. r. {attsspola. 

c *. Lateral sepals much narrower across the aurieolate base than long. 
d\ Midlobe attached near the opening of the spar^ with a callus. 
e\ Callus erect, retuse; midlobe of lip narrowly ovate. 

11. r. mindanoeneis. 

e\ Callus not erect; midlobe of lip not narrowly ovate. 
f\ Callus near the middle of the midlobe; lateral lobes of the 
lip straight; ligule pubescent and expanded at the apex. 

IS. T. Anunana* 

f\ Callus near the base of the midlobe; lateral lobes of the lip 
decurved; ligule not expanded nor pubescent at the apex. 

12. r. botaanensis. 

d^ Midlobe attached much below the opening of the sac, lacking a 
callus «... 15. r. rosso. 

1 . TBlCSOGLOrriS FA8CIATA MthmhwA f. 

Trichoglottia fasoiata R£ICH£nbach f. in Card. Chron. (1872) 699. 
Staurop$ig fascuUa Bsktham ex Jackson in Ind. Kew 2 (1886) 982; 
KaiLNZLiN, ICen. Orch. 3 (1894) 132, pi 275, /ips. 1^7; Cogn. Diet. 
Icon. Orch. (1904) StauropM, pi S; Anns db QmevwnfiGf Philip. 
Journ. Sci. 47 (1932) 214, pi 2, figs, 4, pis, i2, 22, 22. 
StoMroehilvM fiueiata Rmunr, Journ. Linn. Soc. Lend. Bot. 32 (1896) 
851. 

Vemdopsis legtensis Ames, Oroh. 5 (1916) 222. 

Luzon and Leyte ; also in Tropical Eastern Asia. 

s. TRlCBOGLOrnS Gunsxirra (LlaSin a f.) J. J. Hm, 

Trichoglottia Guibariii (Linden A Reichenbach 1) J. J. Sm., Nat. 
Tijds. Ned. Ind. 72 (1912) 108; Ambb ft Quisumbiko, Philip. 
Journ. Sci. 56 (1935) 464, pi 2, figa, 9, 10; pi 4, figa, 25*-J5; 
pi 10. 

Cleiatoma GuibarHi LiKmsN ft Rbichbnbaoh f., mt Reichb. f., Bot 
Zdt 20 (1862) 875. 

V(mda GuibertU Lunou ex Reichb. f., loe. cit. syn. 

LUZON. Apparently a very rare plant. 

Ames and Quisumbing, in discussing the plant, do not refer 
to their earlier treatment of the allied species under Stauropeie ^ 
and, while they apparently were not rejecting that genus, they 
did not refer the present plant to it, which they might well 
have done were they accepting the genus as valid. 

S. TRICBOGLOrnS LOSnaUANA (XrlaMia) n* O. WUIlMNS a«T. 

Aeampe Loharia/m KxiKELlN in Foddo's Bap. 17 (1921) 886. 
Vandopaia DaviaU Amss ft QtTXSUMBlico, ntiUp. Journ. Sci. 49 
(1982) 497, pi 2, figa. S^l; pla. 12, 22, 27. 


PhUip. Journ. Sci. 52 (1988) 462-468. 
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Luzon. Probably only Rizal Province. 

The closest ally of this species is T. luzomnsie. 

JThe type of Acampe Loheriana is probably a specimen now 
preserved in the Ames Herbarium, purchased from Frits 
Kriinzlin by Professor Ames in 1924, along with a considerable 
number of other specimens that had been preserved in Krfinzlin’s 
private herbarium. The specimen consists of four well-pressed 
flowers and a few notes. It is marked “Typus" in Krflnzlin's 
hand. 

4. TBtCHOGLOTTIB LVZONENSIS An«. 

Triehoglottia lunonengis Auxs, Orch. 5 (1915) 256. 

Vandopaif Kupperiaua ErXnzuh in Fedde’t Rep. 17 (1921) 890. 

Stauroehihu huonetuit AUBS in Merrill, Enum. Philip. FL PI. 1 
(1926) 442. 

LUZON. 

A distinct and apparently rare species allied to T. Loheriana. 

1. TRICBOGLOTTIS lONOSHA (Un4l.> i. i. 8m. 

Triehoglottia ionoama (LindL) J. J. Sm.. Net. Tijds. Ned. Ind. 72 
(1912) 108. 

Cleiaoatoma ionoemum Lindl., Bot. Reg. 33 (1847) pL At. 

Stauroehilua ionoama SCHLBCHTER, Orch. (1914) 578. 

Luzon. 

«. TRICnOOLOTTtS MIMICA L. 0. Wmiami (p. nor. 

Herba epiphytica cum caulibus brevibus. Folia disticha, 
lineari-oblonga, obtusa, retusa et paulo obliqua, coriacea. In- 
florescentia pauciflora. Sepalum dorsale anguste obovatum, co- 
riaceum. Sepala lateralia obliqua, obovata, obtusa, coriacea. 
Petala anguste obovata, obtusa, coriacea. Labellum trilobatum, 
leviter saccatum ; lobi laterales erecti, prope apicem subtus bre- 
viter apiculati, coriacei; lobus medius carinatus, plusminusve 
oblongus, cum carina pubescenti e basi loborum lateralium fere 
ad apicem lobi medii et cum callo juxta lobos laterales; in sacco 
ligula concava papillifera, oblonga, obtusa stat. 

An epiphytic herb with short stems which are about 1.6 dm 
long or longer, and 7 to 8 mm thick, without adventitious roots 
so far as known. Leaves distichous, linear-oblong, obtuse, re- 
tuse, somewhat oblique, about 2 cm apart, the blade 8 to 15 
cm long, 1.5 to 2.5 cm broad, contracted and slightly condu- 
plieate at the base, coriaceous, with veins fairly prominent at 
least in dry specimens. Peduncle breaking through the leaf- 
sheath opposite and just above the base of the leaf, numy times 

»Mi — » ’ . 
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exceeding the leaves in length, up to about 6 dm long, often 
with a few short lateral branches (that is, somewhat panicled). 
Apparently each inflorescence bearing a relatively small number 
of flowers. Bracts of the inflorescence small and inconspicuous. 
Dorsal sepal narrowly obovate, obtuse, coriaceous, 18 to 16 mm 
long, 7 to 9 mm broad. Lateral sepals obliquely obovate, obtuse, 
coriaceous, about 14 mm long, 7 to 9 mm broad. Petals nar- 
rowly obovate, <^tuse, coriaceous, 12 to 18 mm long, 5 to 7 
mm broad. Lip three-lobed, somewhat saccate, about 15 mm 
long; lateral lobes erect, 8 to 4 mm high, short-apiculate near 
the middle, coriaceous, firmly joined to the column, glabrous 
on both surfaces; middle lobe carinate, approximately oblong, 
with a densely pubescent median carinate ridge extending from 
the bases of the lateral lobes almost to the apex of the lobe, 
between the bases of the lateral lobes a small callus, the lobe 
dilated laterally at about the same point, apex of the lobe di- 
lated, obtuse, much thinner than the rest of the lobe, glabrous; 
in the saccate base of the lip a concave, papilliferous, oblong, 
obtuse ligule directed upward. Column short, stout, about 3 
mm long, glabrous, with two falcate pubescent lateral arms at 
the apex. 

Mindanao, Agusan Province, Cabadbaran (Mount Urdaneta), 
Elmer 1S977 October 1912 (Type in Herb. Ames, No. 18448) 
and Elmer 18977a. 

The following note by Mr. Elmer is of interest: 

Very conne tufts or masses upon the large limbs of large trees on a 
moist wooded ridge near the summit of Duras at 4,000 feet, near cliff; 
stems less than i inch thick, sparingly rebranched, terete, brown or gray 
sheath covered, very hard and rigid, crooked 1-3 feet long; roots also 
course, hard and extremely wirey, rather tightly attached; leaves mostly 
toward the ascending tips, divaricate, alternate, flat, very rigid, slightly 
recurved and twisted, folded at the base, pale or yellowish green on both 

sides, peduncles persistant, terete, crooked, erect or nearly so, atro- 

purpureous; flowers likewise rigid, ascending, nearly atraminous, the spread- 
ing segments light atropurpureous, blotched on the Inner side, the lip at 
the base deep yellow, the young flowers hove a stramineous under color, 
when old it becomes yellow. ‘Lantaofl* in Manobo. 

This species is most closely allied to Trichoglottie ionosma 
to which the specimens had been referred. It is easily dis- 
tinguished from T. ionoema by the much smaller leaves, and 
by the following difiTerences in the flower: (o) the midlobe of 
the lip of T. ionosma is much shorter than in the present specie 
and (b) comparatively much broader; (e) the ligules in the 
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two species are different; (d) the lateral lobes of the species 
are different; (e) the column arms of T. mimiea are much larger 
than those of T. ionosma. 

This is the only species of this group of allied species, except 
the distinctive T. aguaanensie, known from Mindanao. All of 
the others are known only from Luzon. 

The specimen Weber lOS, which Ames assigned dubiously to 
7. Uizonensis when he described that species, possibly belongs 
to T. mimiea. 

A species very closely allied to T. mimiea cannot be described 
at this time because the available material is not satisfactory. 
This plant has apparently received two herbarium names but 
has never been published. 

T. TaiCHOGLOTTIS AGUSAHENSIS A»«i « GaiM«Mng. 

Tricho(flotti« affuaanenns Ahes & QuiSDHBTNG in Philip. Joum. Sd. 
59 (1936) 10, pi. 1, figa. 10, 11; pi e, figa. 1~10. 

Mindanao. 

The only specimen I have seen is from the type plant, said 
to have been collected in Agusan Province. The species is 
quite distinctive. 

>. TBICHOGLOTTIS PHILirplNENSIS Llndl. 

TrichoglotUa philippinenaia Lindl. Ann. & Mag. Nat. Hist. IS 
(1845) 386; Amks, Orch. 7 (1922) 137. 

Stmiropsia philippinenaia Reichb. f., Hamb. Gartenz. 16 (1860) 
117; Xen. Orch. 2 (1862) 8; Ames & Quisumbing, Philip. Joum. 
Sci. 62 (1932) 463, pi 2, figa. 11-lS; pi 7, figa. 19-27; pi 16, 
fig. 1. 

Luzon, Negros, Tawitawi, Mindanao. 

«a. TBICROGLOrriS PRILIPPINENSIS var. BRACHIATA (Amta) L. O. Wllllama comb. 

ttO¥. 

TrichoglotUa brachiata Ambs, Orch, 7 (1922) 136* 

Stauropaia philippinenaia var. hrachiata Ambs & Quisumbing, 
Philip. Journ. Sci. 62 (1933) 465, pi 3, figa, pi 7, figa, 

10--18; pi 13, fig. S; Laycock, Malay. Orch. Rev. 2 (1936) pi 
on page 99. 

Stauropaia purpurea Laycock in Malay. Orch, Rev. 2 (1986) 97, 
ttomen subnudum. 

Catanduanes, Polillo, Biliran, Mindanao. 

This variety seems, on superficial examination, to be easily 
distinguished from the species, but when good characters are 
sought they prove to be most evasive. It is probable that 
the living plants appear more distinct than pressed specimens. 
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». TBICBOGbOrrU WKK8KUI 

TriekogloUi$ WetuelU Anas, PliUi|». Joam. Set. ] C 8 (1918) 440. 

TriehoglottU rtttiaa AmsB, Orch. 6 (1016) 267, nom. aud. in ayn., 
non Blume. 

Staurop9ie WemeKi AMES ft Quisuhbing, Philip. Jouni. Sci. 62 
(1938) 467, pL S, figB. H, IS; pL 7, fig$, t«-44; pi 17. 

Luzon, Leyte, Samar, Basilan, Mindanao. 

This species is closely allied to T. geminata J. J. Sxn. but 1 
lack sufficient evidence to be sure of the relationship between 
the two. 

1*. TSICIIOOLOTTIS INTBSHSDIA L. O. WHItaM w. wv. 

Folia disticha, iineari-oblonga, obtusa, retusa, coriacea. In* 
florescentia cum plusminusve 20 floribus. Bracteae inflores* 
oentiae byalinae, triangulae, parvae. Sepalum dorsale anguste 
obovatum, obtusum, coriaceum. Sepala lateralia anguste obo- 
vata, obtusa, leviter obliqua, coriacea. Petals elliptico-oblan- 
ceolata, obtusa, coriacea. Labellum trilobatum, basi leviter sac* 
catum; lobe laterales erecti, late lanceolati, acuti; lobus medius 
pubescens; in sacco ligula lanceolata, acuta stat. 

Size of the plant unknown, stem probably course, 5 to 6 mm 
thick or more, adventitious roots probably present but their 
extent unknown. Leaves distichous, linear-oblong, obtuse, re- 
tuse, oblique, crowded, coriaceous, contracted and conduplicate 
at the baro, 9 to 28 cm long, 1.6 to 8.5 cm broad. Peduncle 
simple or branched, up to 20 cm long, raceme bearing 20 flowers, 
more or less. Bracts of the inflorescence hyaline, small, about 
1 mm long. Dorsal sepal narrowly obovate, obtuse, coriaceous, 
about 8 mm long, 3 to 4 mm broad. Lateral sepals narrowly 
obovate, obtuse, slightly oblique, coriaceous, about 8 mm long, 
4 mm broad. Petals elliptic-oblanceolate, slightly oblique, ob- 
tuse, coriaceous, about 7 mm long, 3 mm broad. Lip three- 
lobed, somewhat saccate at the base, about 5 mm long; lateral 
lobes erect, broadly lanceolate, acute, firmly joined to the colunm, 
about 2 mm long; midlobe rounded, extremely thick, furrowed 
down the middle, pubescent especially near the sinuses; in the 
saccate base of the lip there is a lanceolate, acute ligule which 
is directed outward. Column short, about 1 mm long, the ter- 
minal arms nearly obsolete. 

Luzon, Rizal ^evince, Loher HffS2 (Type in Herb. Ames, 
No. 44,960), Loher s. n., September 1909. 

TriehogloUia intermedia is the most unusual Philippine spe- 
cies of the genus. It appears to have no near allies. It seems 
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to be a epeciea intermediate between the two groups of Tri- 
choglottia found in the Philippines. It is like the small-flowered 
species in the size of the flower and the structure of the ligule; 
in other characters, short spur, type of inflorescence and leaf, 
it seems to be allied to the large-flowered species. The char- 
acters exhibited by this plant help to strengthen the contention 
that the group of species with which this paper treats should 
all be referred to one genus rather than to two genera. 

11. TBICBOOLOTTIS HmOANAENBIS Amm. 

TriehcglottU mindaHamteie AMES, Philip. Jonrn. Sci. § C 8 (1918) 
489. 

Luzon, Samar, Panay, Mindanao. 

A distinct and well-marked species easily distinguished from 
all allied species. Apparently fairly common. 

It. TBICnOOLOTTlS BATAANENStS Amm. 

Triehofflottia bataanentia Ahks, Orch. 1 (190B) 105, text figwe, 
Cleiaoatoma. euhviolaceum Rbichbnbach f. in Bonpl. 10 (18S2) 885, 
non Trichogloitit eulmolaeea (Llanos) Merrill. 

Luzon, Palawan. 

The history .of this species, which occurs rather commonly 
at low elevations in Luzon, is of interest. Vidal* called the 
plants collected by Cuming, which belong here, TriehoglottiB 
rigida Blume. Previous to that time the plant had been named 
Cleisoatoma svbviolaceum by Reichenbach f. In 1918 Merrill 
changed Synptera subviolacea Llanos to TriehogloUia suhviolacea 
(Llanos) Merrill, at the same time suggesting that T, bata- 
onensts Ames was referable to that name. The illustrative spec- 
imens sent out * are TriehogloUia bataanenaia. I am unable to 
accept the name TriehogloUia aubviolacm because there can be 
no certainty about its application. 

II. TXICBOOUMTIS AMBSIAMA L. 0 . WUIteau w. mv. 

Herba epiphytica cum caulibus usque ad 7 dm longis. Folia 
disticha, lineari-Ianceolata, acuta vel acuminata, coriacea. Brae- 
teae inflorescentiae parvae. Sepalum dorsale ellipticum vel 
anguste oblongo-elliptlcum, obtusum, leviter concavum. Sepala 
lateralia oblonga, basi cum auricula. Petala oblanceolato- 
linearia, obtusa vel acuta. Labellum trilobatum, saccatum; lobi 
latezales erecti. lineari-oblongi ; lobus medius suborbicularis, pro- 

’Phan. Caminr. Philip. (1885) 150; Rev. PI. Vase. Pilip. (1886) 271. 

* Merrill: Specie^ Blancoanae No. 738. 
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pe medium, cum callis duobus; saccus callo ma^o pubesoenti 
et ligula subcircinata ornatua. 

Stems <on specimen seen) up to 7 dm long, about S to 4 mm 
thick, terete, without adventitious roots. Leaves distichous, 
linear-lanceolate, acute or acuminate, mostly about 8 mm apart 
on the stem, 8 to 13 cm long, 7 to 12 mm broad, contracted and 
slightly conduplicate at the base, coriaceous. Peduncles break- 
ing through the leaf sheaths opposite and just above the base of 
the leaf, very short and few-flowered, about 1 cm long. Bracts 
of the inflorescence small and inconspicuous. Dorsal sepal 
elliptic to narrowly oblong-elliptic, obtuse, slightly concave, 6 
to 7 mm long, 2 to 8 mm broad. Lateral sepals semihastate 
or oblong with an auricle at the base, about 6 mm long, 8 
mm broad. Petals oblanceolate-linear, obtuse or acutish, about 
6 mm long, 2 mm broad. Lip three-lobed, .strongly saccate; 
lateral lobes erect, linear-oblong, obtuse, about 2 mm long, firmly 
joined to the column near their ba.se; middle lobe thickened, 
auborbicular, with a pair of small pubescent calluses near the 
center, nbout 4 mm broad ; sac about 3 mm deep, at right angles 
to the column, with a large pubescent callus within at the base 
of the midlobe of the lip and a subcircinate ligule arising on the 
posterior wall of the sac about opposite the anterior callus, 
the ligule, which is about 8 mm long, curved upward and con- 
spicuously flattened particularly at the pubescent apex. Column 
short, exalate, about 2.5 mm long. 

Luzon, Mount Palpag, on a tree, altitude 280 meters, flowers 
red, yellow, and white, April 18, 1915, Ramos & Deroy 2il09 
(Type in Herb. Ames, Nos. 43902 and 48916) . 

T^hoglottis Amesiana, is very closely allied to T. bataan-ensis 
Ames to which it would no doubt have been referred on super- 
ficial examination. The following differences will be found 
upon examination of the flowers. 

r. baiaanensia, T, Ameaiana. 

Midlobe of the lip Ioniser than broad. Midlohe of the lip broader than long. 
Callus on the midlobe near attach- Callus on the midlobe in the middle 
ment of claw. of the lobe, 

I^ateral lobes of the lip comparative- Lateral lobes of the lip comparative- 
ly short, decurved. ly long, straight. 

Ligule not pubescent nor expanded Idgule pubescent and expanded at 
at the apex, comparatively short. the apex, comparatively long. 
Column about 1.5 mm long. Column about 2*5 nun long. 
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The name of this species is intended in some small degree to 
honor Prof. Oakes Ames, to whom we are largely indebted 
for our knowledge of the Philippine Orchidacess. 

14. TRICBOOtOTTIS LATISEPALA Amm. 

Triehoglottu latUepala AMES, Philip. Journ. Sei. § C 4 (1009) 
676. 

Luzon, Catanduanes, Samab, Palawan, Bancalan, Lumbu- 
CAN, Mindanao. 

Widely distributed in the Islands and not uncommon. 

li. ntICBOOLOTTlS BOSBA (Lbidl.) Am**. 

TrichoglottiB rosea (Lindl.) Auss in Merrill, Ennm. Philip. FL 
pi. 1 (1925) 440. 

Cleiaoatoma rosea LiNDt. in Bot Beg. 24 (1836) miscl. 80. 

TriehogloUis fieruosa Bolfb in Ames, Orch, 1 (1905) 107. 

Pomatoealpa roseum J. J. Sh. in Nat. Tijds. Ned.*Ind. 72 (1912) 
36. 

Luzon, Leyte, Bohol, Panay, Mindanao. 

U. TRICBOGLOTTIS CALOCHILA t. O. WttliMM fp. aav. 

Herba epiphytica cum caulibus usque ad 4.5 dm longis. Folia 
disticha, lineari-Ianceolata vel lanceolata, coriacea, acuminata et 
apice plicata. Bracteae indorescentiae minimae. Sepalum dor- 
sale elliptico-oblongum, acutum, leviter concavum. Sepala la- 
teralia late ovata, obtusa. Petals anguste oblanceolata, obtusa. 
Labellum trilobatum, saccatum; lobi laterales erecti, rotundati, 
obtusi; lobus medius trilobulatus, basi cum callis duobus; ligula 
in sacco stat. 

Stems (on specimens seen) up to 4.5 dm long, 3 to 4 mm 
thick, terete or nearly so, with a few adventitious roots near 
the base of the plant. Leaves distichous, linear-lanceolate to 
lanceolate, acuminate and plicate at the apex, mostly 1.5 to 2 cm 
apart on the stem, 4 to 11 cm long, 6 to 12 mm broad, slightly 
conduplicate at the base, probably coriaceous when fresh. Pe- 
duncles breaking through the leaf sheaths opposite the base of 
a leaf, very short, 1- to 8-flowered, mostly less than 0.5 cm long. 
Bracts of the inflorescence very small and inconspicuous. Dor- 
sal sepal elliptic-oblong, acute, slightly concave, about 8 mm long, 
8.6 mm broad. Lateral sepals broadly ovate, slightly oblique, 
obtuse, about 6 mm long, 4 to 6 mm broad. Petals narrowly 
oblanceolate, obtuse, about 6 mm long, 1.6 mm broad. Idp 
spurred, three-lobed; the spur dorsoventrally flattened and 
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with two central ridges, about 8 mm long; lateral lobes erect, 
rounded, obtuse, about 1 mm hii^; middle lobe fleshy, trilobulate, 
the middle lobule (as seen from above) narrowly rhomboid, but 
with a connecting plate below so that in cross section it is T’ 
shaped, lateral lobules subtriangular, directed downward: there 
are two mammillate calluses at the base of the midlobe of the 
lip between the bases of the lateral lobules, and a flattened li- 
gde about 1 mm long on the posterior wall of the spur about 
opposite the middle lobe. Column about 8 mm long. 

BohoLi, Batuan River, on rocks along stream, altitude 1,000 
feet, September 2, 1928, Ramos 796 (Type in Herbarium Ames, 
Nos. 44055 and 44056. Leyte, Dagami (Panda), on trees, 
March 2, 1918, Wenzel 115, is probably this species. 

Triehoglottis caloehUa is allied to T. rosea, to T. bataanensis, 
and to the other species of this alliance which superficially it re- 
send>le8 very much but trom which it is very distinct in floral 
morphology. The trilobulate midlobe of the lip will serve to 
distinguish it from all other known species of this alliance. 

It is of interest to note that the trilobulate character of the 
midlobe approaches the condition found in T. fasdata and 7. 
phUippinensis, which are large-flowered species with cruciform 
midlobes of the lip, and hdps to invalidate this character as 
one of generic value. 

OBSCURE AND UTTLE-KNOWN SPECIES 

I. THCBOca4>nns Anoptmpuaaa 

Triehoglottis atropwrpwrea Rbcbbnbach f. in I4nnaea 41 (1876) 

80 . , 

Dr. Kari Keissler, curator of the Reichenbach Herbarium in 
Vienna, has the following to say concerning the type: *leh be- 
merke, daas Triehoglottis atropurpvrea in der hiesigen Sammlung 
Mder fehlt” I have not been ahle to identify the species wilh 
a Philippine species. 

t. naatoeutrm soiaaram iMiuita. 

Triehoglottis Solsredori XaXKSUN, in Fe4de*a Rep. 8 (1810) 08. 

This spedes is said to have been collected by Loher, but in 
the large Loher oillection I found no materia! referable to It 
There is in the Herbarium Ames a photograph of the living 
plant derived from the Erftnzlin Herbarium, which has the an- 
notation on the bade “Triehoglottis Solersdsri Krfinzl. in Ut” 
This spedmen is certainly not one of the spedes treated herein 
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and allied to T. rosea and T. bataanensis. It has obliquely re< 
tuse leaves, as Krfinzlin describes it, which is not the case in 
the above>mentioned species to which he compared it or to any 
of their allied species. 

I. CLBBOSTOMA BtUCHTirSTACHYUM Krtmalin. 

Cleiaoatoma hraehyataohyum KrXnsun, Ann, Nat. Hofmus. 30 
(1916) 62. 

From the description and from the fact that the plant is com- 
pared to Cleisostoma roseum ( — Triehoglottis rosea) it is taken 
to belong to Triehoglottis^ Possibly it is T. bataanensis, but 
the description is not satisfactory and does not apply well to 
any species known from the Philippines. 

4. TRlCaOfiLOTTIS BICBURI8 Krlnillii. 

Triehoglottia bierurU KrXnzun in Ann. K. K. Nat. Hofmna. SO 
(1916) 62. 

Unknown. Doubtfully from the Philippines. 

5. TRICBOCLOTTIS SUBVIOLACEA (IJaiM) MmUL 

Triehoglottia Buhviolacea (Llanos) Meriull, Sp. Blancoama (1918) 
116. 

Sgnptera $ubviolao«a Llanos, Frag. PI. Filip. (1851) 98. 

See the discussion under T. bataanensis Ames. 




DIATOMS FROM KENON LAKE, TRANSBAIKALIA 

SIBERIA 


By B. W. Skvoktzow 
Of Harbin^ Manchoukuo 


THBSS P1ATE8 


There appears to be no previous record of the aliral vegetation 
of Kenon Lake in Transbaikalia, Siberia, The writer considers 
himself especially fortunate that so competent collector as Miss 
K. V. Okunzova, the science teacher of Chita High School, 
undertook the collection of these diatoms. 

Kenon Lake belongs to the Amur river basin and lies near 
Chita in the Transbaikalia district of Eastern Siberia, half- 
way between Manchuli station on the western frontier of Man- 
choukuo and Lake Baikal of Siberia. The sample containing 
the diatoms described below was collected near the shore of 
the lake, from the twigs and leaves of Potamogeton sp., and 
sent to my laboratory in Harbin. 

The total number of species and varieties recorded from this 
sample is 111. The diatom flora of Kenon Lake is charac- 
terized by significant features: (a) Almost all diatoms recorded 
were of epiphytic nature, with the following species predomi- 
nating: 


Fragila'i'ia intermedia. 

Synedra ulna var. amphiryn* 
chuB, 

Coceoneia plaeentula var. eug^ 
lypta and var. lineata, 

Seiditmi dubium and fo. con- 
Btricta. 

Navicula radiosa. 

Navioula ampkibola var. Bubaa- 
Una. 


Cymbdla parva, 

Gomphoncma constrictum. 
Epithemia arguB^ with var. oeeU 
lata and var. longicornU, 
Epithemia zebra var. poreelluB. 
Epithemia aorex. 

Rhopalodia gibba and var. v«n- 
trieoaa, 

NitzBehia aublinearia var. nW- 
rica. 


<6) Almost all diatoms recorded are fresh-water species. The 
19 brackish-water forms are: 


Uaatogloia elUpHca var. danaeu 
CaUmaia ailieula and var. frun- 
aatula. 

Calaneia batillunu 


Anomoeoneia aphaerophora and 
var. polygrammu, 

Navieula eryptoeephala var. ta- 
termadia and var. vaneta. 

see 
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Navieula $alinttrum. Bpithmiia eona. 

Navieula ohteta. HantueMa virgatu yet. eapiUl- 

Naviotda angUea var. aubat^aa. lata. 

Navhula amphihota var. auhaa- Nttaaehia apieulata. 

liaa, Nitzaekia hgbrida. 

Cgtnballa proatrata. SvriraUa pataUa var. mmgoti. 

Cgmbella hybrida. ea. 

(c) No forms endemic in Lake Baikal have been recognized in 
tile Kennon diatom flora, (d) It was interesting to see in Ke> 
non Lake the following species: Eueoeconeis minuta Cleve, re- 
ported from northern districts ; Aeknemthes affinie var. bieiriata 
Skv., recently recorded from Nippon; Gyrosigma attenuatum 
(Ktitz.) Rabh. var. aaioMca Skv., teown from Western China; 
Neidium distincte-ptinctatum Bust., known only from European 
Liakes. (e) Ot special taxonomic interest is the discovery of the 
following 11 new forms : 

Aftomoeonafa aariana var. aibi. 
rtea, 

Navieula Kanon. 

Navieula Unigiroatria var. aibi- 
riea. 

Navieula viridula var. argunan- 

aia, 

Navieula coatulata var. aibiriea. 

Navieula amphibola var. aaft- 
aalaa. 

MMLOBiKA QBANmUATA (Xbr.) STATUS X. Plato 1, St. t. 

ilaloaira granulata (Bhr.) Balfs, Ft. HusTBDT, BadUar. (1930) 87, 
fig. 44 

Valve cylindrical, with robust beads. Valve height 0.015 mm; 
breadth, 0.009. Striss 9, puncta 7 to 8 in 0.01 mm. Infrequent. 

MBliOSnA ABSHABU Haata. Plato 1. Sg. 1*. 

Matoaira arevaria Moore, A. Schhuit, Atlas Diatom. (1898) 179, fige. 
15-20. 

Frustule from valve view circular, witii distinct broad mar- 
ginal rim and radiating atrim. Central space punctate. Diam- 
eter 0.068 to 0.076 mm. Marginal striae 6 in 0.01 mm. Infre- 
quent 

CTObOTBXXA COMTA (Bte.) KStetag. 

CyeloteUa eamta (Ehr.) Kfitsing, Fa. Hostbdt, BaeOUr. (1980) 108, 
fig. 09. 

Valve circular, with radiate striae and punctate central space. 
Diameter 0.011 mm. Striae 12 in 0.01 mm. Rare. 


Pinnularia undulata var. »ibu 
riea, 

Nitzeehia angwttaia var. capt* 
iota. 

Nitzzchia eapiteltata var. mhi^ 
rica, 

NUzeehia zibirica, 

SwnreUa patella var. mongoUea 
var. nov. 
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CrOLOTBlXA MCNEOBmiANA Mtiliis U. PI^AKA VUtiw. Flirt* t. •«. 4. 

CyeloteUa Metughiniana Kttts. fo. plana Fricke> Fs. Hustkdt, Bacil- 
lar. (1930) 100. 

Valve circular with robust radiating costte. Central 8i>ace 
hyaline. Diameter 0.015 mm. Strire 7 to 8 in 0.01 mm. Rare. 

FBAOILABU IHTBBMBDU Cnmew. FUt* 1. •«*. U airtl *1. 

Fragilaria intermedia Gxunow, Fa. HuSTSOT, Bacillar. (1930) 139, 
fig. ISO. 

Valve linear-lanceolate, parallel or gibbous in the middle. 
Ends Bubrostrate. Striae in the middle interrupted only on one 
side of the valve. Length, 0.0155 to 0.025 mm ; breadth 0.0(NS6 
to 0.0051. Strim 9 to 10 in 0.01 mm. Abundant. 

nUCILABU CAPVCINA Dm. rat. MBSOLBPTA (Babb.) GnuMW. Fteto 1, «c. *. 

Fragilaria eapueina Deem. var. meeolepta (Rabb.) Qrunow, Fs. Hus- 
TEDT, Bacillar. (1930) 138, fig. 128. 

Valve linear-lanceolate, biconstricted in the middle with inter- 
rupted striae. Length, 0.0158 to 0.025 mm; breadth, 0.0028 to 
0.0034. Striae 15 in 0.01 mm. Infrequent. 

FBAGILABIA CONSTKUBM8 (Bhr.) Qtmm. var. BUBSALINA HasMl. Flato 1. Sga. U 

mud sau 

Fragilaria comtruem (Ehr.) Gran. var. Bubnalina Fb. Hustidt» 
BECillar* (1980) 141^ ^g. 189* 

Valve elliptic or elongate-elliptic. Central area lanceolate. 
Lmigth, 0.0065 to 0.015 mm; breadth, 0.0034 to 0.004. Striae 
12 to 15 in 0.01 mm. Differs from the type in its narrower 
valves. Common. Reported from brackish water. 

STNBDBA ULNA (Nitaeb) Ebt. var. AHPSOBTNCBUS (Bbr.) Onmaw. 

Synedra ulna (Nitzsch) Ehr. var. amphirynehua (Ehr.) Grunerv/, Fa. 
HusTBDT, Bacillar. (1930) 154, fig. 167; A. ScHHU>T, Atlas Diatom. 
(1914) pi. 802, figs. 23-26. 

Valve linear-lanceolate, with attenuate and capitate ends. 
The middle space unsixiated. Length, 0.14 mm; breadth, 0.005. 
Striae 9 in 0.01 mm. Abundant. 

snnniBA vAuenauB uiiIb*. rut* >. as. m. 

Synedra Vauaheriae Kiitzing, A Schmidt, Atlas Diatom, (1914) pL 
806, fig. 80. 

Valve lanceolate, with unilateral interruption in the middle. 
Length, 0.009 to 0.016 mm; breadth, 0.003 to 0.(M)84. Striae 
12 to IS in 0.01 mm. Common. 
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•TKBDRA Kimpsm KStit. w. BCOTICA Gnnww. 

Svnedra rumpena Kttte. var. aeotiea Grunow, Fr. Hosnayr, Bacillar. 
(1980) 166, fig. 177. 

Valve linear-lanceolate, in the middle suddenly undulate. 
Ends attenuate and subcapitate. Length, 0.087 mm; breadtit, 
0.0026. Strise 15 in 0.01 mm. Infrequent. 

•TNCDHA ACTS Kit*, w. KADUNS iKtta.) BwMt. 

5yn«cim aeua Kfitz. var. radiana (Kfitz.) Fa. HUSTEDT, Bacillar. 
(1980) 165, fig. 171. 

Valve narrow linear, with long attenuate ends. Strise inter- 
rupted in the middle by a round vacant space. Length, 0.102 
mm ; breadth, 0.0028. Stris 12 to 14 in 0.01 mm. Common. 

■UNOTU PBABBUPTA ShT. var. Bn>BNS Onn. 

Eunotia praerupta Ehr. var. bideru Grunow, Fr. Hustedt, Bacillar. 
(1930) 174, fig. 213. 

Valve robust, almost straight, slightly biundulate, with broad 
obtuse and subcapitate ends. Length, 0.06 mm ; breadth, 0.0136. 
Striae 7 to 8 in 0.01 mm. Rare. 

COCCONEIS PLACENTULA (Ehr.). 

Coceoneia plaeentula (Ehr.) Fr. Hustedt, Bacillar. (1930) 189, fix. 
260. 

Valve elliptic, with broad-rounded ends. Upper valve with 
fine punctate and radiate strise. Axial area narrow-linear. 
Length, 0.03 mm; breadth, 0.028. Strise 18 in 0.01 mm. 
Common. 

COCCONEIS PLACBNTUAA (Ehr.) var. EUGLTPTA (Ehr.) Ctov*. 

Coceoneia placentxda (Ehr.) var. euglypta (Ehr.) Clave, FR. Hustedt, 
Bacillar. (1930) 190, fig. 261. 

Differs from the type in the strise being crossed by five broad, 
longitudinal, blank, undulating, bands. Length, 0.02 mm; 
breadth, 0.0186. Strise 21 in 0.01 mm. Abundant. 

COCCONEIS PLACENTULA (IRr.) var. LINBATA (Ehr.) Ctanr*. 

Coceoneia plaeentula (Ehr.) var. lineata (Ehr.) Clave, Fr. Hustedt, 
Bacillar. (1030) 190, fig. 262. 

Valve variable in size, elliptic. Differs from the t3ype in the 
presence of 10 to 12 longitudinal bands on each side of the 
valve. Abundant. 

COCCONEIS DIMINUTA PutlMMh. Plate 1. Ss. 4. 

Coceoneia diminuia Pautocsek, Fr. Hustedt, Badllar. (1980) 190, 
191, fig. 265. 
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Valve broad-elliptic. Striae of the upper valve crossed by 
three broad longitudinal blank, undulating, bands. Length, 
0.0085 to 0.011 mm; breadth, 0.005 to 0.006. Striae of the lower 
valve about SO, striae of upper valve about 18 in 0.01 mm. Rare. 
Reported from bottoms of large lakes. 

■DCOCCONBIB MINUTA dm*. Plate t, Ss*. SI raS 14. 

Achrumthidium minvtum Clevs, DiatoniB of Finland (1891) 63, pi. 3, 
flga. 6, 7. 

Valve elliptic, with broad-rounded ends. Upper valve with 
oblique, narrow-linear, axial, area, and subrectangular central 
area. Striae mostly parallel, about 21 to 22 in 0.01 mm. Lower 
valve with similar axial and central area. Striae finer. Length, 
0.015 mm; breadth, 0.0076. Smaller than the type from North- 
ern Europe. Rare. 

ACHNANTBBS MINVTHSUfA KStelnr 

Aehnanthee minutisnma Ktttzing, Fa. HUSTEDT, Bacillar. (1930) 198, 
fig. 274, 

Valve linear-elliptic, with more distinct middle striae. Length, 
0.01 mm; breadth, 0.0025. Striae very fine, about 80 in 0.01 
mm. Infrequent. 

ACBNANTHES MINITTISSIMA Kttteta* rar. CRYPTOCEPHALA Graa. 

Aehnanthee minutiseima KOtzing var. eryptocephala Grun., Fb. Hns- 
TEDT, Bacillar. (1930) 198, fig. 276. 

Differs from the type in its subcapitate ends. Length, 0.01S6 
mm; breadth, 0.002. Infrequent. 

ACHNANTBBS LANCBOLATA Br*b. var. ROSTBATA Butcdt. 

Aehnanthee laneeolata Breb. var. roetrata Hustedt, Fb. Hobtbdt, 
Bacillar. (1930) 208, fig. 3066. 

Valve elliptic-lanceolate, with undulate middle part and ros- 
trate ends. Length, 0.01 mm ; breadth, 0.0084. Striae about 12 
in 0.01 mm. Valve with a horseshoe-Shaped area in the middle 
of one side. Infrequent. 

ACHNANTRBS APFINIS Gnm. w. B18TRIATA Skvorteow. Plate I, S*. IS. 

Aehnanthee affinie Grun. var. bietriata Skvobtzow, Diatoms from 
Shengtu, Szechwan, Western China, pi. 3, fig. 7. 

Valve elliptic-lanceolate, with broad-rounded ends. Lower 
valve with rectangular central area with two more distinct 
shortened marginal striae. Length, 0.0085 mm; breadth, 0.0027. 
Strie 24 in 0.01 mm. Shorter than the type. Common. 
Known from Western China. 
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HASTOGLOU BU.1PTICA Acn* w. DAMSSl mar.i Omow. rtoto 1. •>. M. 

Maatogl<na elHptiea Agrardh ran daruei (Thw.) Orunow. Fx. HuSTaDr, 
BacUUtr. (1080) 217, fls. 318. 

Valve elliptic-lanceolate, with parallel marginB and cuneate 
ends. Median line in a distinct siliceous rib, linear in the mid- 
dle part and capitate cuneate at the ends. Strise radiate and 
punctate. Length, 0.025 mm; breadth, 0.0085. Striie 15 in 
0.01 mm. Known from fresh and brackish water. Rare. 

ermonaiu acukimatum <KUt.) B*Ub pi^ «. tg. •. 

Gifroeiffma aeuminatum (KOtz.) Rabh., Fb. Hustsdt, Bacillar. (1980) 
222, fig. 329. " 

Valve sigmoid, with attenuate and obtuse-rounded ends. 
Axial area very narrow. Central area small elliptic. Median 
line sigmoid. Length 0.102 mm; breadth, 0.015. Strise longi- 
tudinal and transversal, 18 in 0.01 mm. Rare. 

OTBOSIGBU ATtBNDATUM (nti.) Bdbfe. nr. ASIATICA SlmrtMV. Plato t. ig*. 11. 
U, ami IS* 

Gyrcsigma attenuatwm (KQts.) Habk var* atiatica Sktortzow, Dia> 
toma from ShengtOi Sxechwan^ Western China^ pi 4» fig. 8. 

Valve gently sigmoid and lanceolate, gradually tapering from 
the middle to the sigmoid obtuse ends. Length, 0.28 mm; 
breadth, 0.027. Transverse strise, 10 to 11 in 0.01 mm, radiat- 
ing in the middle; longitudinal strise 7 to 8 in 0.01 mm. Rare. 
Reported from Western China. 

CAUHOnS SIUCULA (Kht.) Cbto. 

Cotongi* tUiottla (Ehr.) Cleve, Fa. Hustbdt, Bscillar. (1930) 280, 
287, Sg, 302. 

Valve linear-elliptic, moderately triundulate with cuneate 
round ends. Length, 0.093 mm; breadth, 0.016. Strise 17 to 
18 in 0.01 mm. Common. Reported from fresh and braddsh 
water. 

CALONBIS SIUCUIA itCkr.) Om nr. TBUNCATULA Otutoir. 

Caloneit eilieuh (Ehr.) Cleve vwr. truneatule Gnuiow, Fa. Busmvr, 
BaciDu. (1980) 288, fig. 808. ' 

Valve elliptic-lanceolate, slightly gibbous in the middle. 
Ends broad-rounded. Length, 0.042 mm; breadth, 0.011. 
Strise 17 in 0.01 mm. Common. 

CAininns BACllUTM (Om.) llMMciilwtokl. 

Colonetc baeOhm (Gnm.) Msresehkovskl, Fa. BOSIW, BseUlsr. 
(1980) 286, fig. 8600. 
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Valve elllptic-Umceolate, with cuneate ends. Central area a 
broad rectangular fascia. Length, 0.02 mm; breadth, 0>0042. 
Strie 80 in 0.01 mm. Uncommon. Reported from fresh and 
brackish water. 

mOlMtUM Dlianm (Shr.) Om. 

Neidium duMwm (Ehr.) Cleve, Fa Hostbdt, BuciUar. (1930) 24$, 
fig. 884a. 

Valve elliptic-lanceolate, with rostrate ends. Length, 0.028 to 
0.04 nun ; breadth, 0.01 to 0.0136. Stri® 16 in 0.01 mm. Very 
common. Reported from fresh water. 

NCIDIUX DinnUM (Blur.) dm* f*. CON8TB1CTA BwMt. 

Niiidium dMum (Ehr.) Cleve to. eorutrieta Pa HosnST, Bacillar. 
(1930) 246, fig. 3846. 

Differs from the type in constricted valves. Length, 0.066 
mm; breadth, 0.016. Striae 18 in 0.01 mm. Very common. 

NXIOIUM IBIOU (Ebr.) Cton U. VEKNALIS BMelialL Plato 1. aga. ST anS M. 

Neidium'iridtB (Ehr.) Clove fo. vernaHa Reichelt, Fa Hustbot, Bac- 
illar. (1930) 246, fig. 880. 

Valve linear-elliptic, with broad ends. Central nodules large 
and comma-shaped, turned in opposite directions. Length, 0.042 
to 0.047 mm; breadth, 0.012 to 0.014. Stri® 16 in 0.01 mm. 
Our species are akin to Neidium mirabile Hustedt, reported 
from 'Tibet. Infrequent. 

MBTOIUM IRTOU (Zhr.) Clara rar. AMPBlflOMPBUS (Ehr.) Van Baarea 

Neidium iridie (Ehr.) Glove var. ampkigomphue ,(Ehr.) Van Beurck, 
Fa HnsiVDT. Bacillar. (1980) 246, fig. 882. 

Valve elliptic-linear, with long and cuneate ends. Length, 
0.07 mm; breadth, 0.022. Stri® about 16 in 0.01 mm. Infre- 
quent. 

HSmiini OIBTlMCTaPVNCTATUII BaatoOt. Plato 1. tg. U; Plato t. Ig. «. 

NMum dUHnete-punetatum Fa Husibdt, Bacillar. (1930) 247, fig. 
386. 

Valve elliptic-lanceolate, parallel in the middle, attenuate and 
cuneate at the obtuse ends. Median line straight, filiform, with 
distinct terminal nodules and central pores slightly curved in 
opposite directions. Axial area linear with rectangular central 
area, not reaching the ipargins. Length, 0.052 to 0.06 mm; 
breadth, 0.016 to 0.017. Stri® 9 to 10, puneta 12 to 16 in 0.01 
nun. Infrequent. Our specimens are larger than tito European. 
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AMOMOBONBn snOABIIorBORA <Ktta.) r$twn. tUHt I. te. M. 

Anomoeoneia apltaeropkora (Kitts.) Pfitser, Fb. HttflnM', Bacillar. 
(1930) 262, fig. 422. 

Valve elliptic-lanceolate, with attenuate capitate ends. Me- 
dian line filiform and straight, with curved terminal fissures. 
Axial area linear, central a rectangular unilateral fascia. Strle 
radiate, punctate, and interrupted by a long, broad, irregular, 
band, from the end to the middle of the valve, l^ength, 0.066 
to 0.085 mm; breadth, 0.017 to 0.024. Striae 14 to 20 in 0.01 
mm. Common. Reported from fresh and brackish waters. 

AHOHOBOMBBI SPHABBOPHOBA (KSta.) PSUw rat. POLTGBAMMA (Bhi.) O. MSB. 
Plato 1, Im. 1*. 

Anomoeoneia aphaerophora (Kfits.) Pfitser v&r. polygranvma (Ehr.) 
0. Mfill., Fb. Hustbdt, BaciUar. (1980) 262, fig. 425. 

Differs from the tsrpe in its elliptic valves. Length, 0.069 
mm ; breadth, 0.025. Strise 15 in 0.01 mm. Common. Known 
from fresh and brackish waters. 

AMOMOBONBIS 8BBIAM8 (BhS.) Ctova var. SOIBICA var. a<nr. Plato I. •«. (. 

Differt a (ypo striis robustis. Longis valvis 0.06 mm; latis 
valvis 0.012. Striis radiantes, 15 ad 16 in 0.01 mm, cum vittis 
longitudinali interruptis. Habit, in lacum Kenon, Transbaikalia, 
Siberia. Legit K. V. Okunzova. 

Valve narrow-lanceolate, tapering to the subacute ends. 
Axial area narrow, central suborbicular. Strise radiate and 
punctate, crossed by longitudinal irregular lines. Length, 0.06 
mm; breadth, 0.012. Strise 16 to 16 in 0.01 mm. Differs from 
the type and var. braehysiru (Breb.) Hust. fo. thermcMs (Grun.) 
Hust. in its more robust strise. Rare. The type is known in 
northern and alpine regions. 

Genua NAVICULA Borjr 
NaTICUI.;B OKTHOSnCHJB ClBTE 
NAVICULA CU8P1DATA KBta. 

Navieula eutpidata Ktttz., Fb. Hvstedt, Bacillar. (1930) 268, fig. 433. 

Valve lanceolate, with acute ends. Length, 0.186 mm; 
breadth, 0.028. Strise parallel. Infrequent. 

NAVICULA CU8PIDATA Xats. vw. AUBIOUA (Xhr.) Cbm. 

Navieula eutpidata Kfitz. var. amhigm (Ehr.) Qeve, Fb. Husnarr, 
Badllar. (1980) 268, fig. 434. 

Differs from the type in its subrostrate ends. Length, 0.085 
mm; breadth, 0.028. A craticular form was idso observed. 
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Length, 0.066 to 0.086 mm; breadth, 0.016 to 0.028. Stria 16 
in 0,01 mm. Common. 

NAVtCULa BACXUUUUB8 GlSVS 
NAVICOLA PVPULA Katriar. Plato 1. U- *(• 

Valve linear-elliptic with slightly gibbous margin and broad 
rounded ends. Central aiea a transverse stauros. Length, 
0.03 mm; breadth, 0.0085. Stria 18 to 20 in 0.01 mm. An 
intermediate form between var. rectangvlatis and var. capitata.* 
Common. 

NAVlCUi:.A PirPVLA KVto. aar. CAPITATA Batted*. 

Navicula pupula KUtz. var. eapUata Fa. Husibdt, Bacillar. (1930) 
281. fig. 467e. 

Valve linear-lanceolate, with capitate ends. Length, 0.022 
mm; breadth, 0.0068. Common. 

Navicuub MKBOuna Cutvs 

NAVICULA KENON tp. aov. Plato S. Ug. M. 

Frustulis quadratis, supeme discoidalis, fronte elliptico-Ian- 
ceolatis cum polls obtusis. Raphe directa. Area axillaris an- 
gusta linearis, centralis vitta transverse nuda interruptis. Striis 
radiantes punctatis, ad raphem cum vittis duabus atris elongatis 
ornata. Longis valvis 0.017 mm; latis valvis 0.006. Striis 18 
in 0.01 mm. Habit, inter Potamogeton in lacum Kenon, Trans- 
baikalia, Siberia. Legit. K. V. Okunzova. 

Frustule quadrate, with thick siliceous membrane, from upper 
view almost circular, from side view elliptic-lanceolate with 
strong convex surface. Median line filiform. Axial area narrow- 
linear, central area a broad rectangular stauros, not reaching 
to the margin. Strise radiate throughout and distinctly punctate, 
interrupted by longitudinal bands. Length, 0.017 mm ; breadth, 
0.006. Strise 18 in 0.01 mm. A distinct species. Rare. 

NATICUL/B OECtPIBNTES CLBVE 

■NAVICULA LONCntOSTRlS Hut. Tar. BIBIKICA rar. bot. Plato L ««. SI. 

Differt a typo striis transversis robustris. Longis valvis 0.016 
mm; latis valvis 0.0084. Striis 22 to 24 in 0.01 mm. Habit, 
inter Potamogeton in lacum Kenon, Transbaikalia, Siberia. 
Legit. K. V. Okunzova. 

Valve linear-lanceolate, with parallel margins in the middle 
and attenuate rostrate ends. Axial and central areas very 

‘Fa. Hustbdt, BadUar. (IBSO) 281, flga. 4675 and e. 
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narrow. Strise almost parallel, coarser and idightly radiate at 
the ends. Lensrth, 0.015 mm; breadth, 0.0034. Strie 22 to 24 
in 0.01 mm. Differs from the type in its more robust stris. 
Rare. 

Navicuub unboiatab Cuwb 

NAVICUUL CSTPTOOBPBALA K«a. w. DmAMBlUA firaMw. Ptato 1. •«. SI. 
Navieula eryptoeephala KQtz. var. intermedia Granow, Fs. Hvstrdt, 
Bacillar. (1930) 295. fig. 4973. 

Valve lanceolate, with attenuate ends. Axial area narrow* 
linear, central broad. Strise radiate, convergent at the ends, 
longer and shorter in the middle. Length, 0.017 mm; breadth, 
0.006. Striae 14 to 16 in 0.01 mm. Infrequent. Reported 
from fresh and brackish water. 

NAVlCinA CBTFTOCBraALA KSta. w. VENBTA (ESte.) Onmow. 

Navieula eryptoeephala Kiitz, var. veneta (Kfitz.) Grunow, Fa Hus- 
TBDT, BacilUr. (1930) 295, fig. 497a. 

Valve lanceolate with obtuse ends. Strife convergent at the 
ends. Length, 0.0187 mm; breadth, 0.0066. Striae 18 to 14 in 
0.01 mm. Infrequent. Reported from brackish water. 

NAVICULA SALINABUM Qnmev. 

Navieula ealinarum Grunow, Fa. Hustbot, Bacillar. (1980) 295. 
fig. 498. 

Valve lanceolate, with broad margins and attenuate acute 
ends. Central area orbicular, with longer and shorter striae on 
both sides. Length, 0.034 mm ; breadth, 0.007. Strise 12 to 15 
in 0.01 mm. Rare. Reported from brackish water. 

NAVICm.A VntIDULA Xtte. Twr. ARGCNEN8IS var. new. PUto t, • aaS SS. 

Differt a typo valvis minoris, angustis et strils subtilissimis. 
Longis valvis 0.032 ad 0.036 mm; latis valvis 0.0061 ad 0.076. 
Striis 12 ad 15 in 0.01 mm. Habit, inter Potamogeton in lacum 
Kenon, Transbaikalia, Siberia. L^t. K. V. Okunzova. 

Valve narrow-lanceolate, gradually tapering from the middle 
to the subacute ends. Median line filiform and straight with 
distinct comma-shaped terminal fissures, and sometimes distinct 
terminal pores. Strise radiate, striolate, slightly convergent at 
the ends, shorter and more distinct at the middle of the valve. 
Length, 0.082 to 0.085 mm; breadth, 0.0061 to 0.0076. Strise 
12 to 16 in 0.01 mm. Differs from the type in its smaller and 
narrower valves, coarser strise, and in the presence of terminal 
pores. Common. Reported from Argun river. Western frontier 
of Manchoukuo. 
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HAVICinUlL COSTtnUTA Om. m. glBIBiCA rar. no*. Plata 1, flc. ». 

Differt a typo valvis ad medium undulatis, polls productis 
Bubcapitatis rotundatis. Lonffis valvis 0.017 mm; latis valvis 
0.00S4. Striis 18 in 0.01 mm. Habit inter Potamogeton sp. in 
lacum Kenon, Transbaikalia, Siberia. Legit. K. V. Okunzova. 

Valve linear-lanceolate, with undulate middle part and long 
subcapitate ends. Strlee robust, radiate, convergent at the ends. 
Lineoles of striae not distinct. Length, 0.017 mm; breadth, 
0.00S4. Striae 18 in 0.01 mm. Differs from the type in its 
valve being gibbous in the middle and elongate-obtuse at the 
ends. Our form is akin to var. intermedia Skv. and var. 
nipponica Skv. from Biwa Lake, Nippon. 

NAV1CII1.A CmCTA (Ehr.) KUtciiiK. Plate 1, tee. » aiiS M. 

Navteuia dneta (Ehr.) Ktttzing, VAN Hbubok, Synopsis (1881-1886) 
pi. 7, fiRS. 1.^ 14. 

Valve elliptic-lanceolate, with broad-rounded ends. Median 
line with distinct comma-shaped terminal fissures. Striae ro- 
bust, lineolate and raidiate, 11 to 12 in 0.01 mm. Median striae 
more distinct and more strongly marked than the others. 
Length, 0.015 to 0.022 mm ; breadth, 0.0048 to 0.005. Common. 
Reported from fresh and brackish water. 

NAVICULA RADIOSA Kfitatac. 

Navieula radiom KUtzing^ Fr. Hustkdt, Bacillar. (1930) 299, fig. 513. 

Valve narrow-lanceolate, gradually tapering from the middle 
to the acute ends. Central area suborbicular. Length, 0.064 
mm; breadth, 0.01. Striae 11 in 0.01 mm. Very common. 

NAVfCULA BBDVHARDTn Gnnww. Plato >, Am. IS and IS. 

Naviettla Reinkardtii Grunow, Fa. HusTEDT, Bacillar. (1930) 301, fig. 
619; A. Schmidt, Atlas Diatom. (1911) pi. 272 , figs. 1-9. 

Valve elliptic-lanceolate, with short or long rounded ends. 
Striae very robust, lineolate and radiate. Length, 0.028 to 0.068 
mm; breadth, 0.013 to 0.018. Striae 6 to 8 in 0.01 mm. Com- 
mon. 

MAVICVLA AKGLICA BaUa. 

Navieula angliea Ralfs, Van HbdbOK, Synopsis (1881-1886) p). 8, 
figs. 29, 30. 

Valve elliptic, with rostrate ends. Striae radiate, not punctate. 
Length, 0.02 mm; breadth, 0.006. Striae 15 in 0.01 mm. Dif- 
fers from the t^rpe in its coaraer striae. Common. 

NAVICULA AHOUCA Balia »ar. 8DBSALSA Oraaaw. 

Naoimda tmgliea Balfs var. sh^soIm Grunow, Van Hbubck, Synopsis 
(1881-1886) pi. 8, fig. 81. 
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Differs from the type in its much less attenuate and rostrate 
ends. Length, 0.027 mm; breadth, 0.085. Stris 10 to 11 in 
0.01 mm, fine>lineate. Not common. Reported from slightly 
brackish water. 

NAVtCVLA PLACBNTtIl.A (Ehr.) GrwMW. 

NavUnda plaeentula (Ehr.) Grunow, Fa. Hustbdt, Bacillar. (1930) 
303, fig. S82. 

Valve elliptic-lanceolate, with subrostrate ends. Median line 
filiform. Axial area narrow, central suborbicular. Stri» ra- 
diate throughout. Length, 0.0S4 mm; breadth, 0.015. Strife 7 
to 8 in 0.01 mm. Common. 

MAVICDLA PIJICEKTULA (Ehr.) CroMW fa. B08TBATA A. Mwtr. 

Navioula plaeentnla (Ehr.) Granow fo. roetrata A. Mayer, Fa. Hus- 
TEOT, Bacillar. (1930) 303, fig. 633. 

Valve with more rostrate ends. Striae sometimes lineolate. 
Length, 0.027 to 0.044 mm; breadth, 0.012 to 0.017. Striae 7 to 
11 in 0.01 mm. Common. 

MAVICULA OASTBVM Ehr. 

Navieula gaatrum Ehr., Fa. Hustedt, Bacillar. (1980) 306, fig. 637. 

Valve elliptic-lanceolate, with broad-obtuse, rostrate, ends. 
Median striae longer and shorter. Lengi^, 0.027 mm; breadth, 
0.012. Striae 10 to 11 in 0.01 mm. Common. 

NAVICOLA EXIGOA (Givff.) O. Vau. Plato I. U. ». 

Navicula escigua (Greg.) 0. M61)., Van Heubck, Synopsis (1881- 
1886) pL 8, fig. 82. 

Valve elliptic, with narrow ends. Median striae short and 
long, with broad rectangular central area. Length, 0.017 mm; 
breadth, 0.0086. Striae 16 in 0.01 mm. Infrequent. Reported 
from fresh and brackish water. 

NAVlCirLA OBLOKGA KSto. rar. SUBPABALLELA Battrar. Plato 1. Sss. tf aad M. 
Navieula ohlonga Ktitz. var. tubparallela Rattray, Oestrup, Bdtrfige 
zur Kenntniss der Diatomeenflora des Koaaogolbeckens in der nord- 
weatlicben Mongolei. (1909) pL fig. 6. 

Valve linear, almost with parallel margins, slightly attenuate 
towards the obtuse ends. Median line robust, enlarged in the 
middle, with comma-shaped terminal fissures. Axial area 
narrow, central area orbicular. Length, 0.076 to 0.0182 mm; 
breadth, 0.018 to 0.017. Stria 7 to 8 in 0.01 mm. Ckmunon. 
The type is reported from fresh and bradcish water. 
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NAVICtlXJS FUNCTATiB CUETE 

MATICULA AMPmBOLA OcM. Plato *. Be. ». 

Navioula amphibola Cleve, Gronow, Siatomeen von Fraiu Josefa 
Land (1884) 98, pi. 1, flsr. 86. 

Valve elliptic-lanceolate, with attenuate rostrate ends. Median 
lines slisrhtly dexuous. Axial area narrow, central a stauros, 
widened outwards. Strite radiate and punctate. Length, 0.084 
mm: breadth, 0.014. Strise 12 to IS in 0.01 mm. Our speci- 
mens are closely connected with var. manahurica Skv., a form 
with rostrate ends. Rare. 

KAVICULA AMPHIBOLA Clm w. SUB8ALINA tmt. Ptoto I, fl*. 11. 

Diifert a typo valvis augustis, polls productis, striis subti- 
lissimis. Longis valvis 0.022 ad 0.085 mm; latis valvis 0.005 
ad 0.012. Striis 12 ad 18 in 0.01 mm. Habit, in lacum Kenon, 
Transbaikalia, Siberia. Legit. K. V. Okunzova. 

Valve elliptic-lanceolate, gradually tapering to the acute ends. 
Length, 0.022 to 0.035 mm; breadth, 0.005 to 0.012. Stris 12 
to 18 in 0.01 mm. Puncta 26 to 80 in 0.01 mm. Very com- 
mon. Differs from the type in its narrower valves, lanceolate 
ends, and coarser strise. 

Goaiu PINNULARIA Ehrenberg 

PlNNOLARLS PAKALLELISTRIATAI 

PINNULAKIA UNOULATA Crw. var. SIBOUCA var. mv. Plato t, Bk. L 

Differt a typo valvis linearis cum marginem parallelis, polls 
capitatis. Longis valvis 0.022 mm; latis valvis 0.005. Costis 
18 in 0.01 mm. Habit, in lacum Kenon, Transbaikalia, Siberia. 
Legit. K. V. Okunzova. 

Valve linear, with parallel margins and suddenly capitate 
ends. Median line filiform. Axial area narrow, central a 
broad fascia, reaching the margin. Strise slightly radiate, at the 
ends somewhat convergent. Length, 0.022 mm; breadth, 0.006, 
CostsB 18 in 0.01 mm. Differs from the type in its parallel 
margins. The type is reported from fresh water in mountain 
districts. Rare. 

PlNNULAXUE COMPUCXJB 
PINimLABU vnuois (KitaMh) Bht. 

Phmularia viridiB (Nitssoh) Ehr., Fb. Hustedt, Bacillar. (1930) 885, 
fig. 617a. 

Valve elliptic-linear, with broad ends. Strise divergent in the 
middle and convergent at the ends. Longitudinal band indis- 
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tinct. Length, 0.098 mm; breadth, 0.01. Costae 6 in 0.01 mm. 
Infrequent. 

notOhMOA GBMTnJS (DMdk.) CIm rar. imBlCA SkMttww. riat* I, tm. 1. 

Pimuloria pentUia (Donk.) Cleve T»r. aibiHea Skvoktzow, Diatoms 
eolketed by Dr. Y. Okada in Nippon I, pL 2, fig. 2. 

Valve lineate, slightly gibbous in the middle and then with 
parallel margins. Ends broad<rounded. Median line complex. 
Axial area narrow, less than i of the breadth of the valve. 
Costas 6 to 7 in 0.01 mm, moderately divergent and convergent 
at the ends. Length, 0.074 to 0.139 mm ; breadth, 0.016 to 0.017. 
Smaller than the specimens from Nippon. Infrequent. 

romULiJUA DISTINGITBNDA CIm*. Plato t. It. M. 

Pintttiiaria diatinguanda Gume, Diatoms of Finland (1891) 22, pi. 1, 
fig. 1. 

Valve linear, indistinctly gibbous in the middle. Ends broad- 
rounded. Axial area less than i of the valve breadth. Central 
area broad and distinct. Length, 0.189 mm; breadth, 0.022. 
Costae 6 in 0.01 mm, divergent in the middle and convergent at 
the ends. Differs from the type in having a broad-rounded 
central area. Infrequent 

AMPBOBA OVAtia Uto. fa. GRACILIS (Bur.) Cltv*. 

Amphora gracilia Ehr., A. ScHMOiT, Atlas Diatom. (1875) pi. 26, 
fig. 101. 

Frustule elliptic, with truncate ends. Length, 0.035 mm; 
breadth, 0.0085. Striae 15 in 0.01 mm. Common. 

AHPBORA OVALIS RStoias. rar. PBOICULUS KItotos. 

Amphora ovolts Kttta. var. pedieulua Kfitsing, Fa. Husiun', Bacillar. 
(1980) 843, fig. 029. 

Valve elliptic, with interrupted striae in Ihe middle. Length, 
0.015 to 0.02 mm; breadth, 0.0084 to 0.0068. Striae 15 to 18 
in 0.01 mm. Common. 

AHPBORA PBRPUSILLA Onqww. 

Amphora perpnaitta Grunow, Fr. Hustbot, Bacillar. (1980) 848, 
fig. 027. 

Frustule broad-elliptic, with ventral side without striae. 
Length, 0.01 mm; breadtib, 0.0084. Strie 18 in 0.01 mm. In- 
frequent. 

AMPHORA MOBMANI RHBu Plato S. Sc. M. 

Amphora Normani Babb., Fr. HusiBOr, BadUar. (1980) 848, fig. 080. 
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Valve eemielliptic, with I<mg capitate ends. Ventral side 
without striiB. Length, 0.02 to 0.024 mm; breadth, 0.0(Ht4. 
Strie 18 to 20 in 0.01 mm. Common. 

CTMBUUbA VENTMCOai. Kltatar Plato >. •>. *4. 

Cifmbetta ventrieota Kfltsina, Fr. Hostidt, Bacillar. (1080) 860, 
fig. 661. 

Valve semielliptic, with narrow ventral side. Length, 0.014 
to 0.018 mm; breadth, 0.006 to 0.0068. Striae, dorsal 9 to 12; 
ventral 10 to 15 in 0.01 mm. Infrequent. 

CrMBELLA MICSOOSPHALA Oramnr. Plate 1. Ua. M aii4 IT. 

Cymbella mieroeephala Grunow, Van HmiaCK, Synopais (1881-1885) 
pi. 8, figs. 36-30. 

Valve naviculiform, lanceolate, with rostrate ends. Axial 
area very narrow, central small-orbicular. Striae almost paral- 
lel. Length, 0.0163 to 0.017 mm; breadth, 0.0028 to 0.0084. 
Striae 26 to 30 in 0.01 mm. Some forms have one side of the 
valve constricted. Differs from the type in its parallel margin. 
The figured specimen is a short one. Common. 

CTMBBLLA PB08TBATA <ltork.) Ctov*. Plate S. U- 

Cymbella proetrata (Berkl.) Clave, Fb. Hustbdt, Bacillar. (1980) 
357, 368. fig. 669. 

Valve semielliptic, boat-shaped, ventral side straight, dorsal 
arcuate and the ends obtuse. Striae robust, distinctly lineolate. 
Length, 0.0187 mm; breadth, 0.0068. Striae, dorsal 9; ventral 
10, in 0.01 mm. Infrequent. 

CTMBBLLA HTBBWA Gnnww. Plate t. a«h It mt M. 

Cymbella hybrida Grunow, Cusvi!, P. Synopais Navicnloid Diatoms 
1 (1894) 166, pi. 4, fig. 28; Sktobixow, Diatoms from Kisaki 
Lake, Nippon (1936) pi. 6, fig. 23. 

NavietUa rkynekoeephala Kfits. var. hankeneie SKVORraow, Diatoms 
from Hanka Lake (1929) 49, pi. 4, fig. 22. 

Valve naviculiform, linear-lanceolate, with parallel margins 
and truncate ends. Striae radiate, striolate, slightly convergent 
at the ends, 9 to 18 in 0.01 mm. The median striae i^ortened, 
equal in length, or longer on one side than on the other. Length, 
0.027 to 0.08 mm; breadth, 0.068 to 0.0086. Infrequent. 
Reported from slightly bradcish water from Sweden, from 
Hanka Lake, Eastern Siberia, and from Kizaki Lake, Nippon. 

cnamiuk. pabyola (w. smiod ote**. pisto s, «s«. ii to it. 

Ceeoonema parvultm Smith, A. ScamoT, Atiss Diatom. (1876) pi. 10, 
figs. 14, 16. 
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Valve semilaneeolate, with straight or centrally slightly gib* 
bous ventral side, and arcuate dorsal. Axial area robust, 
slightly oblique. Length, 0.082 to 0.049 mm; breadth, 0.0068 
to 0.009. Strise, dorsal 8i to 10, ventral 10 to 12 in 0.01 mm. 
Abundant. Common in littoral zones of lakes. 

CTMBBLLA CUTVLA (Hmp.) Groiunr. 

CywbeUa detula (Hemp.) Grunow, Fk. Hvstbdt, Bacillar. (ISSO) 
863, fig. 676a. 

Valve boat-shaped, with moderately gibbous ventral side and 
arcuate dorsal. At the ventral side of the central nodule are 
two puncta, ending the median strim. Length, 0.061 mm; 
breadth, 0.014. Strise 7 to 8 in 0.01 mm. Common. 

CfUBSLLA AFrons Kltdac. 

CymbeUa affinia KUtzing, Bacillar. (1980) 862, fig. 671. 

Valve cjrmbiform, with almost straight ventral and arcuate 
dorsal margin. At the ventral side of the central nodule one 
punctum, ending the median striae. Length, 0.045 mm ; breadth, 
0.013. Striae, dorsal 8, ventral 9 in 0.01 mm. Infrequent. 

CnOMtlXA EBBBHBaBCn KIMimi. 

CymbeUa Ekrmbergii Kfitzing, Fa. Husnayr, Bacillar. (1930) 366, 
fig. 666. 

Valve rhombic-lanceolate, with broad margins and attenuate 
subacute ends. Striae robust-radiate throughout. Length, 0.19 
mm; breadth, 0.035. Strise 6 in 0.01 mm. Rare. 

QOUPBOKSMA PAKVUUm <Kats.) Onmaw. 

Gomphonema parmilum (Kfitz.) Oninow, Fa. Hustbst, Bacillar, 
(1930) 372, fig. 718a. 

Valve llmceolate-clavate, with attenuate ends. Length, 0.0187 
mm; breadth, 0.0068. Strise 12 in 0.01 mm. Infrequent 

eOMPBONEMA PABVOLUM (Kits.) Gran. rar. LAGEMULA <lCtti.r Gtw.) BmMU;. 

Plat* 1. a*. It. 

Gomphonema parvubim (Kfitz.) Grun. var. lagenula (Kfitz. Gruo.) 
Hustedt, Van Heubck, Synopsis (1881-1886) pi. 26, fig. 7. 

Valve lanceolate-clavate, with more elongate ends. Length, 
0.02 mm; breadth, 0.0042. Striae 18 in 0.01 mm. Rare. 

GOMPBONBMA ACUMINATUM Bhr. to. PU8UJLA OraiMW. PIM* I, Sg. IS. 

Gomphonema acuminatum Efar. fo. puaitta Gniaow, JL SCHMB>T, Atlas 
Diatom. (1902) pi. 239, figs. 19-21. 

Valve biconstricted, davate. Apex broad-capitate. Length, 
0.022 mm; breadth, 0.0086. Striae 10 in 0.01 mm. Rare. 
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OOHTBONEHA ACUBtlMATUH Ehr. m. COBOMATA OHu.) W. SMttb. 

Gompkonema acuminatum Ehr. vftr. eorcnata (Ehr.) W. Smith, Fb. 
Hdstedt, Bacillar. (1930) 370, fig. 684. 

Valve biconstricted, with apiculate apex. Length, 0.039 mm; 
breadth, 0.0086. Strise 12 in 0.01 mm. Infrequent. 

OOMPBONBHA LANCEOLATUH Ehr. Tar. INSIGNni <Gnw.) Clm. 

Gompkonema laneeolatum Ehr. var. faitgnis (Greg.) Clenre, Fa. Hps> 
TBDT, BaciUar. (1930) 376, fig. 701. 

Valve lanceolate-clavate, with elongate ends. The apex more 
robust than the basis. Length, 0.035 mm; breadth, 0.0085. 
Strise 10 in 0.01 mm. Infrequent. 

GOMPHONEUA CONSTRICTUH Ehr. 

Gompkonema eonstrictum Ehr., Fa. Hustedt, Bacillar. (1980) 877, 
fig. 714. 

Valve clavate, with large capitate apex. Basis long attenuate. 
Length, 0.037 mm; breadth, 0.01. Strise 11 in 0.01 mm. 
Very common. 

GOUPBONEHA CONBTRICTUM Ehr. var. CAPITATA (Ehr.) aava. 

Gompkonema eonstrirtum Ehr. var. capitata (Ehr.) Cleve, Fa. HuB- 
TEDT, Bacillar. (1930) 877, fig. 716. 

Differs from the type in its more robust, broad-rounded, apex. 
Length, 0.027 mm; breadth, 0.011. Strise 10 to 11 0.01 mm. 
Infrequent. 

BPITBEMU ARGUS Ktttaliv. Plato S, tea. 1. Z. and 111 Plato I. Sf. I. 

Epithemia argue Kfitzing, A. Schmidt, Atlas Diatom. (1904) pi. 261, 
figs. 2, 8, 6, 9, 12-14. 

Valve semielliptic-lanceolate, with recurved subcapitate ends. 
Length, 0.04 to 0.042 mm; breadth, 0.007 to 0.0086. Costse 
2 to 3, strise 12 in 0.01 mm. Abundant. 

EPITBBMIA ARCUS KVto. var. OCBLLATA Efitatais. Plato S. St- 10. 

Bpitkemia arena KOtz. var. oeellata Kiitzing, A. Schmidt, Atlas Dia- 
tom. (1904) pi. 261, figs. 26, 26. 

Differs from the type in its short-obtuse ends. Length, 0.029 
mm; breadtib, 0.0085. Costse 2 to 3, strise 15 to 17 in 0.01 mm. 
Abundant. 

EPITBBMIA ABGUB KBte. var. LONGiOOBmB Oraasw. Plato I, Bst. 0 aad U. 

Epithemia argue Kiltz. var. longieomie Grunov, A. SCBXIDT, Atlu 
Diatom. (1904) pL 261, fig. 16. 

Valve semilanceolate, with slightly or strongly concave and 
arcuate dorsal margins. Ends not capitate. Length, 0.064 to 
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0.068 mm; breadth, 0.0086 to 0.009. Coste 8, atzte 10 to 18 in 
0.01 mm. Abundant. 

inTHEMU ZBBBA (Chr.) KIti. w. RAXOMICA KItalag. Pbrt* I. It. «. 

Spithmia M*bra (Ehr.) Kfits. var. aaxomea KUtilna, A. SOBmiMr, 
AtUw Diatom. (1904) pi. 262, figa. 8>1A 

Valve semielliptic, with straight ventral and arcuate dorsal 
side. Ends obtuse. Infrequent. 

■PITHBIfU ZEBBA <Bhr.) Ktti. tmt. POBOOXUS <Elta.) OraMw. Plato t, It. *■ 

EpUhtmUt zebra (Ehr.) KOts. var. poreelluz (Kfltt.) GroAow, A. 
Schmidt, Atlaa Diatom. (1904) pi. 262, figa. 15-21. 

Differs from the preceding variety by capitate ends. Length, 
0.054 mm; breadth, 0.0068 to 0.007. Costs 2, strie 15 in 0.01 
mm. Abundant. 

BPITBBMU TOBGIDA (Bhr.) KItotat. Plato I, It. 4. 

EpUhetnia turgida (Ehr.) KOtzing, A. Schmidt, Atlaa Diatom. (1904) 
pi. 250, figa 1-6. 

Valve moderately arcuate, with obtuse extremities. Median 
nodule reaching the middle part of the valve, then curved towards 
the ventral margin. Costs radiate, alternating with double 
rows of puncta. Length, 0.076 mm; breadth, 0.018. Costs 4, 
stris 8 in 0.01 mm. Common. Reported from fresh and brack- 
ish water. 

BPtTHBMU TVBOmA (Bhr.) KIta. w. CBANULATA (Bhr.) Oraaaw. Plato A la. 1. 
EpUhmma turgida (Ehr.) Kflto. var. gramlata (Ehr.) Grunow, A. 
Schmidt, Atlas Diatom. (1904) pi. 250, figs. 10, 19. 

Valve long, moderately arcuate, with produced subcapitate 
ends. Length, 0.0186 mm; breadth, 0.014. Costs 4, stris 9 in 
0.01 mm. Common. 

BPITBBlttA BOBBX KMctat. Mate t. If. t. 

EpHkemia torex Kfitzing, A. Schmidt, Atlas Diatm. (1904) pL 252, 
figs. 22-28. 

Valve strongly arcuate with median nodule nearly on the 
margin of dorsal side. Costs radiate. Length, 0.029 mm; 
breadth, 0.007. Costs 6, stris 12 to 14 in 0.01 mm. Abundant. 
Reported from fresh and brackish water. 

BHOPAIADU CIBBA (Sir.) 0. MiU. 

RhopaMia gibba (Ehr.) 0. MOIL, Fb. Hustbdt, Bacillar. (1980) 890, 
fig. 740. 
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Valve linear, atraisrht on the ventral side, arcuate on the 
dorsal, reflexed at the extremities. Length, 0.098 mm; breadth, 
0.01. Costae 6, striae 12 in 0.01 mm. Abundant 

UOrAtOOU GIBBA (Bhr.) 0. M«l TW. VBNTB1C08A (Bhr.) CruMW. 

Bkopalodia gibba (Ehr.) 0. HQll. var, vtnirieona (Ehr.) Orunoir, 
Fb. Hustbdt, Bacillar. (1980) 891, fig. 741. 

Shorter than the type. Length, 0.042 mm; breadth, 0.0086. 
Abundant. 

HANTZ8CBIA AMPOIOXYS (Bhr.) Qtmmm. 

HantzBchia amphioxyz (Ebr.) Grunow, Fb. Hustbdt. Bacillar. (1930) 
394, fig. 747. 

Valve lanceolate, slightly arcuate on the dorsal and constricted 
on the ventral side. Apices produced and rostrate. Length, 
0.083 mm ; breadth, 0.009. Keel puncta 8 to 9, striae 18 in 0.01 
mm. Infrequent 

HANTZ8CHIA VIBGATA (Raiivr) Grm. var. CAPITB1.1.ATA Haatcdt PUta t, Sc. U. 

Hantxaekia virgata (Boper) Grun. var. eapitellata Fb. Hustbdt, 
Bacillar. (1930) 396, fig. 768. 

Valve nearly straight on the ventral side, strongly arcuate on 
the dorsal. Keel puncta very distinct and slightly prolonged into 
costae. Apices recurved and rostrate. Length, 0.48 to 0.061 
mm; breadth, 0.0068 to 0.0086. Keel puncta 6 to 6; striae 11 to 
12 in 0.01 mm. Infrequent. Reported from bracki.sh water. 

Genua NITZ8CH1A Haaaal 

NmSCHIiG TBYBUONBU.iB 
NITZSCBIA APICULATA (Ong.) Crnaav. Plato S. Bg. ». 

Nitzaekia apieulata (Greg.) Grunow, Fb. Hustbdt, Bacillar. (1930) 
401, fig. 786. 

Valve linear-lanceolate, constricted in the middle, with broad- 
apiculate ends. Striae almost parallel, in the middle of the valve 
interrupted by a longitudinal hyaline band. Length, 0.062 to 
0.064 mm; breadth, 0.0086. Striae 16 to 17 in 0.01 mm. In- 
frequent. A brackish-water diatom. 

NITBBCBIA ANOUSTATA <W. Baiith) Onmaw. 

NUsachia anguatata (W. Smith) Grunow, Fb. Hustbdt, BaeUlar. 
(19.10) 402, fig. 767. 
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Valve linear, with parallel margins and produced rostrate ends. 
Length, 0.074 mm; breadth, 0.008 to 0.009. Striie 12 to 14 in 
0.01 mm. Infrequent Reported from fresh water. 

NITZSCHU ANGUSTATA (W. talth) Onmaw w. CAPITATA w. Mr. Plkl* I. «». S. 

Differt a typo polis subcapitatis. Longis valvis 0.098 mm; 
latis valvis 0.0085. Striis transversis 13 in 0.01 mm. Habit, in 
lacum Kenon, Transbaikalia, Siberia. Legit K. V. Okunzova. 

Valve linear, with parallel margins and slightly attenuate and 
subcapitate ends. Length, 0.098 mm; breadth, 0.0086. Stris 
18 in 0.01 mm. Differs from the type in its capitate ends. In- 
frequent 

NrrZSCHIiB BltOSATAS 
NinsSCHIA araaiDA Onm. Plsl* «. >(. M. 

NUxaekia hybrida Grnn., Fa. Hdstedt, Bacillar. (1930) 406, fig. 778. 

Valve slightly arcuate at the dorsal side and constricted at the 
ventral. Apex produced, ends reflexed. Keel puncta distinct, 
about 9, striee 22 to 25 in 0.01 mm. Length, 0.068 mm ; breadth, 
0.0068. Rare. A brackish-water species. 

NmscHiai oauNowMs 

nmSCBlA DENTICVLATA Gran. Platt I. 1>. 8. 

Nitztekia dentieulata Gran., A. Schmidt, Atlas Diatom. (1921) pi. 
881, figs. 85, 89. 

Valve lanceolate, with keel puncta prolonged into costse, 5 in 
0.01 mm. Striss punctate, 16 in 0.01 mm. Length, 0.018 mm ; 
breadth, 0.0042. Common. 

NmSCHLB LINBAmiS 

MITZSCBU SOBLlNBAaiS Bait. tar. SlBOtlCA rar. iwt. Plata t, Ss. 10. 

Differt a typo valvis marginem punctis carinalibus leniter 
constrictis, punctis carinalibus et striis robustis. Longis valvis 
0.074 mm; latis valvis 0.0068. Punctis carinalibus 9, striis 
transversis 18 ad 20 in 0.01 mm. Habit, in lacum Kenon, Trans- 
baikalia, Siberia. L^t. K. V. Okunzova. 

Valve linear, with almost parallel margin. Ventral side in 
the middle slightly constricted. Ends produced and rostrate. 
Length, 0.074 mm; breadth, 0.0068. Keel puncta 9, strise 18 
to 20 in 0.01 mm. Differs from the type in its constricted mid- 
dle part and the number of striee. Fairly common. 
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NmSCEtliB XANCBOtATJB 

MITZSCHIA CAPITBXXATA Bwt. var. SmiRICA nr. bo *. Plot* t. U. 

Minor quam forma typioa, polls capitatis. Longis valvis 0.017 
mm; latis valvis 0.0028. Punctis carinalibus 18, striis trans- 
versis indistinctis, delicatissimis. Habit, in lacum Kenon, 
Transbaikalia, Siberia. Legit. K. V. Okunzova. 

Valve lanceolate, with produced and capitate ends. Keel 
puncta distinct, 18 in 0.01 mm. Strise very fine. Length, 0.017 
mm ; breadth, 0.0028. Differs from the type in its smaller size. 
Rare. 

NITZBCHU PONTICOLA Gibbow. 

NitzBchia fontieoUt Grunow, Fb. Hustbdt, Bacillar. (1030) 416, fls. 
800. 

Valve lanceolate with short subacute ends. Keel puncta 12, 
stris 25 in 0.01 mm. Length, 0.014 mm; breadth, 0.0084. In* 
frequent. 

NITZBCHIA PALEA (K«ta.) W. Sailth. 

Nitzeehia palea (Kiitz.) W. Smith, Fr. Hdstedt, Bacillar. (1930) 
416, fig. 801. 

Valve linear or linear-lanceolate, with attenuate and rostrate 
ends. Length. 0.03 to 0.037 mm ; breadth, 0.0029 to 0.006. Keel 
puncta 10 to 12, striae about 36 in 0.01 mm. Infrequent. 

NnrZSCRIA PALEA (KBta.) W. Smith *mr. TENVIROBTRIS Crmum. 

Nitzachia palea (Kiite.) W. Smith var. tetiHiroatris Grunow, Fb. Hdb- 
TEDT, Bacillar. (1930) 416; Skvortzow, Diatomces recolteca par le 
Pere E. Licent dann le nord de la Mandjourie (1935) 43, pi. 9, 
fig. 40. 

Valve elongate, slightly constricted in the middle. Length, 
0.066 mm; breadth, (),0036. Keel puncta 11 to 12 in 0.01 mm. 
Strise transversal, very fine and indistinct. Not Common. 

mrzBcaiA cohmunu lubh. 

Nitzaehia commtmia Rabh., Van Hburck, Synopsis (1881-1885) pi. 
119, fig. 32. 

Valve elliptic-lanceolate, vdth broad-obtuse ends. Length, 
0.022 mm; breadth, 0.003. Keel puncta 11 in 0.01 mm. Striae 
very fine. Differs from the tsrpe in its narrower valves. In- 
frequent. 
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lOrZBCHU 8IBUUCA tp. un. fteto 1 . • aM T. 

Valvi8 Jinearis-lanceolatis, polis produetis obtusia. Ponetia 
carinalibus minimus, 9 in 0.01 mm. Striis 16 in 0.01 mm. 
Longis valvis 0.0068 ad 0.01 mm; latis valvia 0.0017 ad 0.002. 
Egrege Nitzschia frmUdum (Kiitz.) Grun. Habit in lacum 
Kenon, Transbaikalia, Siberia. Legit E. V. Okunzova. 

Valve linear-lanceolate, with slightly produced-obtuse ends. 
Keel puncta distinct and robust, about 9, strise 15 in 0.01 mm. 
Length, 0.0068 to 0.01 mm ; breadth, 0.0017 to 0.002. A distinct 
minute species akin to Nitzschia frusttdum (Kiitz.) Grun. In* 
frequent. 

CYMATOPLBUBA 801.BA (Bnh.) W. Salth. PUte 1. tr. 1- 

Cymatopleura aolea (Breb.) W, Smith, A. SCBiairr, Atlas Diatom. 
(1911) pi. 276, figs. 1, 2. 

Valve elongate, constricted on both sides. Ends cuneate and 
rounded. Length, 0.1S2 mm; breadth, in the middle 0.02, at 
the broader part of the ends 0.032. Costse 7 in 0.01 mm. In- 
frequent. 

cnUTOPUnrBA BIXIPTICA (Br«b.> W. Saith *»r. NOBOIS (Buitadi} BMtoSt. 
Plat* *. is. It. 

Cymatopleura ettiptieo (Breb.) W. Smith var. nobilia (Hantuch), 
Fb. HuariaiT, Bacillar. (1930) 427, fig. 828. 

Valve rhombic-elliptic, with produced and rounded ends. 
Length, 0.129 mm: breadth, 0.062. Costse S in 0.01 mm. 
Common. 

iCEOtSLIsA PATELLA Ekt. vat. MONOOLICA v«r. iMf. Pl«l« t, •«. 12. 

Differt a typo valvis ovalis cum polis vastis rotundatis. Cos- 
tis robustis, 4 in 0.01 mm, striis transversalis subradiantes ad 
area axillaris percurrentes, 12 in 0.01 mm. Area axillaris li- 
neata longitudinalis, nuda. Longis valvis 0.028 mm; latis valvis 
0.017. Habit, in lacum Kenon, Transbaikalia, Siberia. Legit. 
K. V. Okunzova. 

Valve broad-ovate, with one end broader than the other. 
Costs robust, not reaching the axial area. Axial area linear 
and hyaline. Length, 0.028 nun; breadth, 0.017. Costse 4, striae 
12 in 0.01 mm. Rare. It seems to me that different forms of 
SurireUa ovata Breb., reported by me in 1929 from Dalai-nor 
Lake, eastern Mongolia belongs to several ^pedes. In that pvUi- 
oatlon pi. 1, fig. 7 is Swrirolh optdii L 44 Is 

SurireUa peiaonis Pant,, and id. 1, Rg. 6 tb RMrsQs 

pateUa Ehr. var. monffoUeayar.wv, 
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BVKIBSLLA CAPBONn Bnb. 

SuHretta CaprvsH Breb., Fb. "Evvmn, BaeilUr. (1980) 440, fig. 867. 

Valve narrow, ovate, with one end much broader than the 
other, with distinct spines near each end* Costse reaching the 
median area. Filaments only. 

CAMPTUmUCUB MOBICUB Bhr. w. OBNVINA Ortuiew. Plato 1, «*. 1. 

CampsUdieem norieu$ Ehr. var. gevuina Grunow, Van Hbubcx, 
Synopsia (1881-1886) pi. 77, fig. 6. 

Valve circular, strongly curved. Outer rim distinct, cost® 
with two rows of beads. Central area punctate. No strise on 
the surface of the valve. Diameter 0.127 mm. Cost® li to 2 
in 0.01 mm. Rare. Reported from bottom of large lakes. 

CAMPnOOISCUB NOBICUS Bhr. rar. BUBBNICD8 (Bhr.) Cinwaw. Plato 1. Ba. S. 
CcmpyUditeua norieua Ehr. Yar. hibemieua (Ehr.) Grunow, Van 
Hbdbck, Synopsis (1881-1885) pi. 77, fig. 8. 

Valve triangular, strongly curved, distinctly striated. Outer 
rim distinct. Cost® with one row of beads. Central area not 
punctate. Differs from the type in its hyaline central area. 
The type has a punctate central part of the valve. Diameter 
0.102 mm. Cost® 2 in 0.01 mm. Rare. 
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ILLUSTRATIONS 


Platb 1 

Fig. 1. Campylodiecua norioua Ehr. var. yenuiTUt Grun. 

2. Meloaira granulata (Ehr.) Ralfs atatiiB X* 

3. Fragilaria capuevna Desm. var. meaolepia (Rabh.) Grun. 

4. Cocconeis diminuta Pant. 

5. Campylodisem noricua Ehr. var. hibemicua (Ehr.) Grun. 

Figs. 6 and 7. Nitzachia aibiriea sp. nov. 

Fig. 8. Nitzachia dentictilata Grun. 

9. Navicula viridula Ktttz, var. argunoTiaia var. nov. 

10. Meloaira arenaria Moore. 

11. Navicula amphibola Cleve var. aubaalina var. nov. 

12. Gomphonenia parvulum (KOte.) Grun. var. lagcntila (Ktttz.? 

Gmn.) Bust 

13. Fragilaria intermedia Grun. 

14. Maatogloia eUipiica Aicardh var. danaci (Thw.) Grun. 

15. Fragilaria eonatruena (Ehr.) Grun. var. aubaalina Hust. 

Figs. 16 and 17. Cymbella mierocephala Grun. 

Fig. 18. Naidium diatincte^punctatum Hust. 

19. Anomoeoneia sphaeropkora (Kiltz.) Pfttzer var. polygram ma 

(Ehr.) O. MiiH. 

20. Anamoeoneia aphaerophora (KOtz.) Pfitzer. 

21. Navicula cryptocephala KUtz. var. intermedia Grun. 

22. Navicula cincta (Ehr.) KOtz. 

Figs. 23 and 24. Eucooconeia minuta Cleve. 

Fig. 26. Navicula pupula KOtz. 

26. Navicula cincta (Ehr.) KUtz. 

27. Naidium iridia (Ehr.) Cleve fo. vemalia Reichelt. 

Figs. 28 and 29. Navicula oblonga KUtz. var. aubparallela Rattray. 

Fig. 30. Nitzachia aublinaaria Hust. var. aibiriea var. nov. 

31. Fragilaria intermedia Grun, 

32. Fragilaria eonatruena (Ehr.) Grun. var. aubaalina Hust. 

33. Navicula ^HridtUa KUtz. var. argunenaia var. nov. 

34. Naidium iridia (Ehr.) Cleve fo. vemalia Reichelt. 

Plate 2 

Figs. 1 and 2. Epithemia argua KUtz. 

Fig. 3. Epithemia zebra (Ehr.) KUtz. var. porcelhia (KUtz.) Grun. 

4. Epithemia turgida (Ehr.) KUtz. 

5. Epithemia turgida (Ehr.) KUtz. var. granulata (Ehr.) Grun. 

6. Epithemia argua KUtz. var. longieomia Grun, Anomali. 

7. Pinnularia undulata Greg. var. aibiriea var. nov. 

8. Epithemia zebra (Ehr.) KUtz. var. aaxonica KUtz. 

9. Epithemia aorex KUtz. 
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Fio. 10. ffpitkemia areu9 Kfitz. vmr, oe$Uata KtitK. 

11* JBpUkemh argu9 KtMx. 

12. SpUhmnia ^gu$ Kttti. viur. lan^pioomta Qrim. 

Fios, 18 to 17. CymheUa pairv^ (W. Smith) Clere. 

Fioa 18 and 19. ReinhardtU Grun. 

Fig. 20. Navkula Kmum sp. nov. 

21* Nwieula ampMbola Glove. 

22. Nwvieukk catylata Qtoxl var. aibiriea var. nov. 

28. Synedra Vaucheriae Kdta. 

24. CymbeUa v^ntriooM KOta. 

26. Achnanthe9 affiniB Grun. var. bi$Mata Skv. 

26. NaiHoula exigua (Gri^.) O. MiUL? 

27. CymbeUa proBtmta (Berk.) Glove. 

Figs. 28 and 29. CymbBUa hyhrida Grun. 

Fig. 80. Amphora Normani BaUu 

31. Navieuia UmgiroBtriB Hust var. tI6ir^ Var. nov. 

82. NitzBchio eapittUata Hust var. Bibiriea var. nov. 

88. SantBBchia virgata (Bopor) Gran. var. eapitellaia Huat. 

84. NUxBtiMa kybrida Grun. 

Plats 8 

Fig. 1. EpiUtenua mrgm Kdta. 

2. CymatopUvra BoUa (Breb.) W. Smith. 

8. OyroBigmu aeumhuU%m (Kilta.) Babh. 

4. Cyetotella Mernghiiiiana KOtz. fo. plana Fricke. 

5. AnamoeonaiB Beriana (Breb.) GleVe var. etbtrioa var. nov. 

6. Neidtem dutinete^pufiBUUvm Huat. 

7. Pinnularia genMia (Dcmk.) Clove var. aibirtea Skv. 

8. NitXBchia anguHata (W. Smith) Grun. var. eapUata var. nov. 

9. NitzBchda apiculata (Grog.) Grun. 

10. Oomphimema acuminatum Ehr. fo. pucUla Grun. 

11. Gyrocigma attcnuatum (KOta,) Babh. var. aciatica Skv. 

12. Surirella patella Ehr. var. mcngeUca var. nov. 

18. Cymatoptcura elUptica (Brob.) W. Smith var. nohiSe (Kants.) 
Hust. 

Figs. 14 and 15. Gyrocigma attcnuatum <K6ts.) Babh. var. aciatica Skv* 
Fig. 16. Pinnularia dictingucnda Glove. 
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Acknowledgment of all books received by the Philippine 
Journal of Science will be made in this column^ from which a 
selection will be made for review. 

BSCEIVED 

Abbey, Mrs. Arthur. Practical goat-keeping. London, Cassell A Co., Ltd., 
1936. 114 pp., pis. PHce, Is 6d. 

American College of Chest Physicians. Pneumothorax directory. 1987 ed. 
£1 Paso, Texas, American College of Physicians. 34 pp. Price, |1. 

American Society for Testing Materials. Standards on rubber products. 
Prepared by Committee D-11 on rubbef products. Methods of testing 
specifications. The Society, 1987. 288 pp., illus. Price, $1.25. 

Ceramic data book. Featuring equipment and materials catalogs, also 
buyer^B directory, including a review of developments in the industry 
as recorded in the literature; handbook aection; practical tests, and 
methods of making ceramic calculations. 1938 (lOth) ed. Chicago, 
Industrial publications, Inc., 1937. 292 pp. Price, $5. 

Fischer, Ix>uib. The baby and growing child; feeding and health care for 
physicians, mothers, and nurses. New York, Funk and Wagnalls Com- 
pany, 1936, 260 pp., iUus. Price, $1.50. 

Fisher, V. £. Auto-correctivism; the psychology of nervousness. Cald- 
well, Idaho, The Caxton Printers, ltd., 1937. 387 pp. Price, $8.60. 

FRiSDifANN, E. Sterols and related compounds. A series of three lectures 
delivered at the Institute of Biochemistry, Cambridge. With a foreword 
by Prof. Sir. Frederick Gowland Hopkins, Cambridge, W. Heffer & 
sons, ltd., 1937. 100 pp. Price, 7s 6d. 

Great Barrier Reef Expedition, 1928-29. Scientific Reports, v. 1-4, 40 nos. 
London, British Museum (Natural History), 1930--34. Price, PIOO. 

Imperial Institute. Mineral Resources Department. The Mineral position 
of the British Empire. London, Imperial Institute, 1937. 166 pp. 

Price, 4s. 

Kirk, Esbxk. Amino acid and ammonia metabolism in liver diseases. Co- 
penhagen, Levin <& Munksgaard, Publishers, 1986. 147 pp. 

Saundsrs, £. R. Floral morphology; a new outlook with special reference 
to the interpretation of the gymneeum. v. 1. Cambridge, W. Heffer 
ft sons, ltd., 1987. 182 pp. Price, Ss 6d. 

Stevens, J. Thompson. The control of goiter; the thyroid in health and 
disease. New York, A. S. Barnes and Company, 1987. 211 pp., illus. 
Price, $2.50. 

Talbot, G. A monograph of the Pierine Genus Delias. London, British 
Museum, 1937. 656 pp., pis,, illus. Price, P12.50. 

REVIEWS 

Amino Acid and Ammonia Metabolism in Liver Diseases. By Esben Kirk. 
Copenhagen, Levin ft Munksgaard, Publishers, 1986. 147 pp,, tables. 
Price, 10 kr. 
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This monograph of 147 pages consists of observations on 
the amino acid and ammonia content of blood and urine of 
normal persons and patients suffering from mild liver cirrhosis, 
obstructive jaundice, and acute hepatitis. The dissertation is 
characteristic of most European scientific reports, covering ex- 
tensive reviews of literature, meticulous details of technique, 
and a thorough discussion of results. Case histories are ap- 
pended. 

Most significant in the whole dissertation therefore is the 
finding that the blood ammonia in liver cirrhosis is higher than 
normal. The author however calls attention to the fact that 
the rise in blood ammonia is not proportional to the severity 
of the disease. Extremely mild cases have shown higher blood 
ammonia than moderately severe ones. The possibility is raised 
that the high blood ammonia may be due not to impairment of 
the function of the liver per se, but to the shutting off of blood 
from the liver direct to the inferior vena cava, because of the 
dilatation of collateral blood vessels commonly known to occur in 
cirrhosis of the liver. In other words, the lack of conversion 
of ammonia to urea may be due also to the deviation of blood, 
so that not all could pass through the liver. Since such a con- 
tingency may occur in tumors pressing on the portal vein even 
with the liver cells normal, a doubt is raised as to the validity of 
ammonia tolerance as a test of liver function. — N. C. 

Atlas of Congenital Cardiac Disease. By Maude £. Abbott. New York. 

The American Heart Association. 1936. 62 pp., 25 plates. Price, Pll. 

Doctor Abbott has produced a book that is very interesting 
and instructive to physicians and medical students. The cases 
studied and explained are clearly pictured in plates and illustra- 
tive diagrams. The complex and ingenious congenital defects 
of the heart originating in embryonic development of the organ 
is clearly represented in a comparative demonstration with Spit- 
zer’s theory of incomplete tortion of the embryonic heart aa*the 
causation of cardiac defects. 

The clinical classification of congenital cardiac diseases is 
divided into three groups: Acyanotic, cyanose tardive, and 
cyanotic. This classification of symptoms and circulatory dis- 
turbances based on anatomical lesions of the heart make this 
atlas a living and dynamic representation of the individual 
cases, and is very valuable especally to internists and patholo- 
gists. 
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It is interesting to note the following rare and complicated 
congenital cardiac defects: **Morbus coerleus" or congenital 
cyanosis, the Eisenmenger complex, the tetralogy of Fallot, the 
persistent truncus arteriosus, and the congenital rhabdomyoma. 

The book has a good bibliography on congenital cardiac 
diseases. — J. Z. S. C. 

Crystallization and Pan-Boiling. By A. L. C. Mathot. Calcutta, Thacker, 
Spink ft Co., Ltd., 193&. 56 pp., diagrams. Price, P2.60. 

What is known about the mechanics and chemistry of sugar 
crystallization is briefly explained in this book. Evidently 
the technic of obtaining a good quality of sugar with regular 
crystals is either a matter of guess or the product of long 
experience in the industry. In order to devise a control in the 
production of an acceptable product, the author set up various 
experiments to follow the progress of boiling and the stages 
through which the sugar juice has to go before crystallization 
begins. As a result, grain is affected by various factors, such 
as the concentration of the mother liquor before it is conveyed to 
the crystallizer, agitation during crystallization, purity of the 
juice, and structure of the apparatus. 

Several crystallizers are mentioned, and their construction 
and advantages are described and explained. The author feels 
that the book is far from complete without some information 
about the final molasses. His ideas in this connection are con- 
densed in the form of theoretical considerations. 

Among the control apparatus used, the pan-refractometer is 
especially considered. A sketch is given, showing a simple 
arrangement and also a short description of the different parts. 

In general, the book is a good guide to sugar technologists 
who are more inclined to the use of pan boiling in the sugar 
industry. Although the author avoided the use of many tech- 
nical terms, he incorporated some foreign expressions which 
made reading of the book difficult. To make it easier reading, 
particularly to laymen, he should have explained and defined the 
foreign terms such as pied-de-cuite, masse-cuite, brix, and 
others. — M. P. R. 

Culture Methods for Invertebrate Animals; a Compendium Prepared Co- 
operatively by American Zofilogists Under the Direction of a Com- 
mittee from Section F of the American Association for the Advance- 
ment of Science. Edited by Paul S. Galtsoff, Frank E. Lutz, Paul S. 
Welch, and James G. Needham, Chairman. Ithaca, New York, Com- 
stock Publishing Co., Inc., 1687. 590 pp., illus. Price, 94 . 
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“IIUs book has been prepared as an aid to studies tiwt re* 
quire living aninuds in continuous supply.” It is a ctnnpendium 
of articles prepared by one hundred and eiglrty>8ix specialists 
and edited by a committee of the American Association for tlw 
Advancement of Science. The book begins with two install* 
ments on the general methods of collecting, midntaining, and 
rearing terrestrial and aquatic animals. The remainder is 
taken up with articles arranged systematically by classes under 
their respective phyla, beginning with the Protozoa and ending 
with the Chordata. The articles bear the names of their con- 
tributors. This volume is, therefore, a valuable record of the 
practices that the authors have found successful in their cul- 
tural management of invertebrate animals. The committee 
hopes that ”this compilation on culture methods may stimulate 
interest in maintaining living animals in biological laboratories 
and may lead to further development of the proper technique. 

Ihis work will be useful for the teacher of biology in colleges 
and high schools and for the researcher in the fields of genetics, 
parasitology, experimental zodlogy, entomology, and micro- 
biology. The reviewer, however, is surprised to find one group 
of insects, namely, the Siphonaptera, or fieas, not dealt with. 
Because of the importance of the group in public health work, 
it is hoped that it will find a place in a future edition of the 
book. — ^M. T. 

Globe Trotting With a Surgeon. By Alexander H. Peacock. With pho- 
tographa by the author. Seattle, The Preae of Lowman ft Hantord 
Co., clSSS. 276 pp. 

To lovers of travel and of life, history, and art, reading 
short passages here and there in reviewing such a book as 
"Globe Trotting With a Surgeon” is not sufficient. Few are 
the men who have seen and appreciated as has the author of 
this book, whose rare ability enabled him to make others unfold 
the histories of by-gone dynasties, appreciate oriental arts dnd 
accomplishments, evaluate the p<»np and grandeur of nature, 
and ably interpret the works of the great masters of art and 
religion. 

In his preface the author dtes many ways of circumnavigat- 
ing the world, but he apparently forgot that reading such a book 
as his is more useful tl^n circumnavigating the globe without 
the ability to appreciate and to interpret. This book gives a 
vivid picture of life on a boat, the making of acquaintances with 
people of different callings and nationalities. The points of 
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interest picturesquely described are the Garden of Eden of 
Honolulu, artistic Japan, the ancient splendor and modem 
poverty in China, a glimpse of Manila, Singapore, Ceylon, 
Bombi^, and other ports. I%e chapter on Rome with its 
treasures is the most interesting and instructive of all. The 
author shows special profideiMsy in noting differences of cus- 
toms, dress, and idiosyneracies of nations, but he is just as 
keen in seeing similarities in the emotions and temperament 
of these peoples.~-l. F. 

Health Questions Answered. By W. W. Bauer. New Tork, The Bobbs- 
Merrill Company, cl987. 868 pp. Price, |2. 

Valuable fundamental knowledge on hygiene, control of con- 
tagious diseases, anatomy, physiology, and various health prac- 
tices is contained in this book for the layman. According 
to the author’s introduction, “This book is a compilation of 
questions selected from among more than ten thousand letters, 
asking almost fifteen thousand questions” addressed to the 
American Medical Association. From it the reader derives an 
intelligent attitude toward health and disease. Misrepresenta- 
tions of quacks, impostors, and faddists are exposed, and 
patients are guided in the selection of a physician. The con- 
tent is well divided into 18 chapters, and a subject index makes 
the book convenient for ready reference. This book will be 
a valuable asset to any home library. — I. F. 

L'Infection Bacillsire et la Tuberculose Chez L’Homme et Chez Les Ani- 
maux. Etude Bioloque et Experimentale. Vaccination Preventive. 
Par A. Calmette. 4-ieine ed. entierement revue et complat6e par A. 
Boquet et L. Negre. Paris, Masson et Cie, 1936. 1024 pp., plates, 
illus. Price, 176 fr. 

The 4th French edition of the book of Dr. Calmette, with the 
title of “L’Infection Bacillaire et la Tuberculose,” published 
posthumously by his pupils, A. Boquet and L. Negre, is one 
of the best books written on the general subject of tuberculosis. 
It summarizes not only the most important pieces of research 
aU over the world in regard to the bacteriology, etiology, patho- 
genicity, prevention, and immunization of tub^culosis, but also 
the personal ideas and observations of the author and his 
collaborators, baaed on extensive eiqierimental work. The 
volume is divided into 4 parts, each composed of several chap- 
ters, with a historical introduction on tuberculous virus. 

In the first part, the bacteriology of tuberculosis in its 
various aspects, including the filtrahle forms, the different 
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paratubercle acid-fast bacilli, and the various preparations of 
tuberculins, is thorousrhly discussed. It also treats of tiiie 
various forms of tuberculous infection and the anatonuHMitho- 
logical lesions in children, adults, and in the aged. The dif- 
ferent channels of tuberculous infection, and the character and 
localization of lesions in the serous membranes and different 
organs of the human body, are also described. A special ch^- 
ter is dedicated to the blood culture and bacillnmia of tuber- 
culosis, and to such other important topics as heredity and 
transmission of the disease through the genital tract. 

The second part deals with the various problems of ex- 
perimental tuberculosis in various animals, the character of 
the anatomic lesions, and the rdle played by bovine tubercle 
bacilli in human infection. The natural tuberculosis in various 
other mammifera and birds are also considered. 

The third part is dedicated to the various antibodies and 
defenses of the body, the channels of elimination of tubercle 
bacilli, and the various biological and laboratory reactions used 
in the diagnosis of tuberculosis. The physiological action and 
the mechanism of the tuberculin reactions are also fully dis- 
cussed. 

The fourth part comprises natural immunity and the various 
methods of immunization including the active, the passive, and 
other biological methods, especially antigenotherapy and che- 
motherapy. 

The last chapters are dedicated to the prevention of tuber- 
culosis by means of the B. C. G. vaccine. The experiences of 
the author and his collaborators in human beings and vaccinat- 
ed animals are clearly exposed. The cultural methods of B. 
C. G., the method of the preparation of B. C. G. vaccine, 
the toxicity, the antigenic properties of the vaccine, the tuber- 
culin preparations of the B. C. G., the histologic picture of the 
lesions in vaccinated animals, and all the criticisms of the 
C. G. method, are important and interesting topics. 

In conclusion, the work of Dr. Calmette as revised and pub- 
lished by his collaborators, A. Boquet and L. Negre, presented 
in a very well bound volume and profusely illustrated with 
photographs, the majority of them in natural colors, constitutes 
a great piece of research that should be appreciated by all 
biologists, medical men, and veterinarians de4icated to and 
interested in the important research problems of tuberculo- 
sis. — C. M. 
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The Intimate Side of « Woman** Life. By Leotm W. Chalmer*. Fore- 
word by Winfield Scott Pugh. Radio City, New York, Pioneer Pub- 
lication*, Inc., cl087. 128 pp., illu*. Price, |1.50. 

It takes a medical mind and medical experience to see the 
need for much more wide-spread information on feminine 
hygiene, and this book will serve that purpose highly. On the 
other hand, it takes an adequately informed lay woman to 
write on this subject in a manner easy to follow by the lay 
reader. Not only gyneecological diseases, but also many psycho- 
logical and psychoneurotic tendencies, deficient vitality, and 
even cerUin internal diseases, are directly or indirectly trace- 
able to improper feminine hygiene. 

The contents include general information on the female 
pelvic organs; a simple physiology together with pathological 
influences of neighboring organs, and a frank discussion of 
sex hygiene and of the paramount importance of general body 
cleanliness and exercise. The text has its weak points, but as 
a whole it is exceptional in its clarity and frankness. — I. F. 

A Note-Book of Tropical Agriculture. Compiled by R. Cecil Wood. Tri- 
nidad,. B. W. I, The Imperial college of Tropical Agriculture, 1937. 
147 pp. Price, 5s 3d. 

This little book carries facts and figures concerning tropical 
agriculture. It was first published in 1983 by the Imperial Col- 
lege of Tropical Agriculture, Trinidad, B. W. I. The book un- 
der review is the revised edition. 

The author, R. Cecil Wood, Professor of Agriculture in the 
Imperial College of Tropical Agriculture, has compiled the con- 
tents of the book from many authentic sources, with the ac- 
knowledged assistance of his colleagues on the staff of the 
Imperial College of Tropical Agriculture. 

The book covers a wide range of helpful aids, to wit: Facts 
and figures concerning weights and measures, mensuration and 
surveying, buildings and road.s, machinery, labor, soils, ma- 
nures, crops, foods and feeding, live stock, dairying, formulas 
for insecticides, fungicides, baits, and statistics. Being of a 
handy size, it can be carried in the pocket for ready reference 
in the held. For the convenience of users, blank pages for 
notes are inserted to alternate with the pages of the text. To 
teachers and students in agriculture, as well as to farm man- 
agers, administrators, farmers, and agricultural extension work- 
ers, this book is a valuable guide. — ^P. L. P. 
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Tb« Objective Rate Plan for Redudug the Price of Reeidential Bieetri* 
eitir. By William F. Kennedy. New York, Colninbia UniveraiW 
Press, 1937. 88 pp., tables, charts. Price, fl.26. 

Hie experience of the Commonwealth and Southern Cor> 
poration, ^e originator of the objective rate plan, is thoroughly 
analyzed in this book, including data of 49 othw companies 
that have applied the plan. It describes the history, applica- 
tion, and results of the objective rate plan. This treatise gives 
very convincing proof of the possibility of rate reduction 
without the financial hazard of an outright rate reduction, 
something to be seriously considered by electric-plant operators. 
From the point of view of consumers, it shows how they can 
use more electricity and pay comparatively smaller amounts. 
Electric-plant operators should read this book. — F. D. M. 

Out of the Night; u Biologiat's View of the Future. By H. J. Muller. 
New York, The Vanguard Preaa, 1985. 127 pp. Price, |8. 

Here is a book predicting the future of the human race 
under the management of progressive eugenics. According to 
the author, the central theme of the book “lies in the attempt 
to show that for a continuance of material, cultural and biolog- 
ical progress in the human race, a thorough-going economic 
and social change to a more truly codperative basis of society, 
together with the regeneration in human motivation attendant 
upon this, is a prior necessity." The author has stressed the 
'^possibility of positive biological improvement of mankind, 
provided the social reconstruction occurs first." Muller en- 
visions the final severance of love and reproduction. Marriage 
would continue, but birth control would be practiced; children 
would be produced by artificial insemination of women with the 
seed of the outstanding men that the race produces. The book 
gives a fascinating view of biology by a geneticist who is con- 
vinced that economic, social, and intellectual changes resulting 
from scientific progress will effect a real biological up-building 
of humanity. The book is without an index, — ^P. S. S. 

The Science of Animal Life. By Arthur Ward Lindsey. New York, 
Harconrt, Brace and Company, 1937. 666 pp., illus., glossary, biblio- 
graphy, and index. Price, |8.75. 

This book is divided into six parte. Part I deals with the 
“Foundations of Life," discussing biology or the science of 
life; living matter; metabolism; and the c^ or the unit struc- 
ture of living matter. Part II, “Organization and classifica- 
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tion of ftnimals,” has such subjects as the classification and 
organization of animals, Prot(»oa, the diploblastic phyla, the 
worms, animals of uncertain relationship, Echinodermata, Mol- 
lusca, Artiiropoda, and Chordata. Part III, “Maintenance of 
the individud,” is discussed under the following topics: l%e 
animals and their physical environments; the interchange nf 
materials or food, oxygen, and wastes; the internal environ- 
ment; communication and government; growth and repair; and 
the relations of animals. Part IV, “Maintenance of the species" 
is concerned with reproduction, development of the individual, 
and heredity. Part V, “Problems of origin," is confined to the 
discussion of the origin of living things and the process of 
evolution. Part VI deals with very interesting dissertations 
on Man and his origin, man's environment, biological problems 
of society, and the future. The book ends with the very 
valuable working glossary, bibliography, and index. 

The book is unique among the various existing text books 
on biology in that “it leans more toward principles than toward 
forms, yet it undertakes the illustration of all points with 
abundant facts from the animal kingdom." In this way the 
text leads the student to a broader point of view, hence the 
fundamentals he learns are more readily applicable to various 
examples of the animal kingdom. Thus the book becomes more 
interesting from chapter to chapter, with the result that the 
students develop fondness for the book as they use it from 
day to day. 

The book under review should, therefore, receive acceptance 
among our c(dleges and universities giving courses in animal 
biology.— D. V. V. 

Stwkes and their Ways. By G. H. Curran and Carl Kauffeld. New 
York, Harper ft Brothers, Publishers, 1937. 286 pp., illus. Price, 
18.60. 

This book certainly gives its readers a better understanding 
of the snakes, a group of animals long regarded as evil crea- 
tures to be feared. The snakes have a definite place in the 
world, as they play an important rdle in maintaining the 
“balance of Nature." There are snakes that eat other snakes; 
snakes that prey upon destructive rodents; snakes that feed 
upon useful animals such as worms, frogs, and birds; snakes 
that constrict and devour large animals, such as hogs, deer, 
and even man ; and still there are snakes that feed uptm harmful 
and usefid insects. 
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This book has also shown the need for widespread knowledge 
of the habits and natural history of the snakes. Familiarity 
with the poisonous and tihe nonpoisonous snakes should result in 
the redaction of the incidence of death from snake bites to the 
minimum. It has been definitely known that in the Philippines 
cases of death due to snake bites are to a certain extent caused 
by fear rather than by the poison itself. As a matter of fact 
poisonous snakes are relatively rare as compared with the non- 
poisonouB. 

This book present a very comprehensive treatise on the 
natural history as well as on the mythological and religious 
aspects of the history of the snakes. Moreover, it is easy and 
interesting to read, because of its excellent literary and his- 
torical account of the animals in question. In this book, there- 
fore, are combined the scientific and general accounts of the 
snakes, making it easily understood and appreciated 1^ both the 
technical man and the layman. 

Chapter II of this book, which deals with snake poisons and 
the treatment of snake bite, should prove of interest to phy- 
sicians, herpetologists, and the general public. — D. V. V. 

A Textbook of Bacteriology and Ita Applications. By Curtis M. Hilliard. 
Revised edition. New York, Ginn and Company, cl9S6. 339 pp., 
illus. Price, $3.60. 

This book presents a general knowledge of some of the fun- 
damental concepts of bacteriology in relation to the daily life 
of men. Together with its scientific aspects, it offers the 
reader a review of the history and evaluation of this important 
branch of science. It interestingly discusses the life and scien- 
tific activities of such great men of science as Edward Jenner, 
Louis Pasteur, Joseph Lister, and Bobert Koch, whose inves- 
tigations are of immense value to students and research work- 
ers in the search for a better understanding of bacteriology. 

Unlike other textbooks on bacteriology, which cover only 
the medical aspect of the science, this book includes a treatise 
on economic biology that is of great significance to industry. 
The author gives a brief description of various molds, yeasts, 
and bacteria concerned chiefly in industrial fermentation. The 
biological activities of these may draw the basis of more ad- 
vanced work by research workers in various industrial fields. 
It also includes a study on soil bacteriology and the rdle played 
by microorganisms in scientific agriculture. Also of great im- 
portance, especially to students of home economies, is the prac- 
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tical treatise on the scientific methods of food preservation, a 
process involving the general principles of antisepsis and dis- 
infection. 

To the students of bacteriology this book will serve as a 
guide in the study of the cultural characteristics of bacteria. 
In detailed outline form, which is clear and easy to understand, 
the author presents the general laboratory methods of identi- 
fying them. We are also informed of the various factors which 
influence the existence of bacteria in nature; such as their 
nutrition and environment. On the basis of the factors favor- 
able to their growth, appropriate methods of suppressing them 
can be devised, and consequently, the diseases they produce 
can be controlled. 

Through this book the readers can obtain comprehensive 
knowledge of the proper procedure for conducting biological 
investigations of the common food materials in relation to the 
health of men, such as water, and milk and dairy products. 
This study deals thoroughly with the bacteriological as well as 
the epidemiological aspect of the problem. Various infectious 
diseases frequently encountered in everyday life are widely 
discussed. 

The last chapter of this book shows the composition and ac- 
tivities of a well-organized public health laboratory. An in- 
stitution of this nature is an indispensable factor in the pro- 
tection of the health and welfare of the people. — P. J. A. 

The World and Man as Science Sees Them. Edited by Forest Ray Moul- 
ton. Chicago, University of Chicago Press, 1937. 538 pp. Illus- 
trated with many linecut and halftone illustrations. Price, |S. 

This is a symposium on the present progress of the physio- 
logical and biological sciences. The authors of the various 
chapters are professors at the University of Chicago. The 
editor, who is a noted astronomer, opens the book with the 
chapter on astronomy. The other subjects treated are: Origin 
and history of the earth, particles and waves, chemical pro- 
cesses, the nature and origin of life, the problems of life and 
reproduction in the plant kingdom, evolution and behavior of 
the invertebrates and the vertebrates, physiological processes, 
microorganisms and their roles in nature, and man. Each 
chapter surveys the subject in its broad field, giving fundamental 
knowledge on the science of life and matter. Students of the 
sciences in colleges and universities, who should have fundamental 
knowledge of the physical and biological sciences, as well as 
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others want to have current information on the subjecta 
treated, will profit much by reading this book. This work is 
especially us^ul to teachers of general science in high schods. 

— P. S. S. 


Yoor Stunmer and How to Correct It By H. St John Ramaey. With a 
foreword by W. W. Mollison. Lond<ai, Frederick Muller Ltd., 1937. 
88 pp. Price, Sa 6d. 

This book is an authoritative discussion of the nature, cause, 
and methods of correcting stammering. The author is an au- 
thority on ihe subject, having been head of the speech clinic 
at Guy’s Hospital for fifteen years, where thousands of men 
and women suffering from speech defects have come to his 
attention. As stated in the pr^ace, the author’s aim in writing 
this book is ’^o clear the atmosphere by explaining to my 
readers how respiration, the vocal tone pr^uced in the larynx 
and the articulatory movements of the tongue, lips and jaws 
are codrdinated into speech in the normal speaker, and how, 
and why, in the case of the stammerer this co-ordination breaks 
down.” The author has pointed out that the cure of stammer- 
ing may be accomplished through well-directed instructions and 
the will of the patient to correct himself. While the reading of 
this book will be highly profitable to stammerers, it will not do 
away with the need of a speech therapist to effectively correct 
their speech defects. — ^P. S. S. 
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Vladivoatok, 881 : aubaOrial, from Pin- 
Cklanv-Bliang Provinea, Haneboukuo, 

888 . 

from Kaikon Lake, TranabaUcatIa, Biba- 
rla, 890. 

Diatropbora Daav., 101, 108. 

BopUaata (Boae) B. Fbah., 102. 
pballoidaa Daav.. 108, 108. 
ap., 102, 108. 

Dihammua Thoniaoa, 167, 159. 
oarviniio (Hope), 169. 
flooenlatw (DraaaHt), 169, 171. 
formoaanna Bramtlng, 189. 
pamntana (Paae.), 189. 
parmutaiia anbap. panalpnnatetaa Gvaa- 
attt. 187, 189, 178. 
aarieaomieana Mataoah., 158. 
apaaloaiaa Oaban, 189. 
attbloaana maanllbomama Hataoab., 160. 
DOia, 181. 

DIoeharaa fiavoputtatua Fairm., 164. 


Diorahitrama paaudoelrrata, 298. 299, SOt, 

Dip nata, 194. 

Diploiiala, 808. 

r apaa trla 8kv., 818. 

Diptara, 818. 

Diaaomyaotoa. 111. 

Doliehopalma KleB., 877. 

Dolongan aaa« kohoy. 14, 99'»101. 

DolopbraOaa Bataa, 182. 

a wk Oa n aOataa Oraaaitt, 188« 171. 
tarranua Bataa, 162, 164. 

DOMAHTAY, J08B B., Note on tha fauna 
of Baku! lalanO Lagoon, Zamboanga, 
801. 

DOMANTAY, J08A 8., and HILARIO A. 
KOXA8, The littoral Aatan^daa of 
Port Oftlam Bay and adjacant watars, 
208. 

Domaomidm. 181. 

Drag aalnaa. 194. 

Drapana, 181. 

punetata (Linn.), 181. 

Dugao, 181. 

K 

Bebinaatar HOI), and Troaebal. 229. 
calloaua Plahar, 229. 
ealloaua Koablar, 289. 
oaDoaua von Marantallar, 208, 829. 
alllif Gray, 228. 
aridanalla Clark, 280. 
trldanalla MIIU. and Troaebal, 280. 
fallax da Lorlol, 880. 
lallax Koablar, 880. 
fallax MOli. and Troaebal, 830. 
fallax Panriar. 880. 
loaonleua Clark, 280. 
hiaenlena (Gray), 208, 280. 

IcMOnleua HOll. and Troaebal, 280. 
purpuraua Clark, 280. 
purpuroua Gray, 880. 
purpuraua Bavigny, 808, 880. 
aolaria HOll. and Troaebal, 889. 

Beblnaataridfa Varr., 208, 206, 888. 

Eohinaatarfaua Viguiar, 806, 889. 

Eehanab nanerataa (Linn.), 198. 

Beologieal atudSaa on marint nOiea and 
land-lookad antmala in inland watara 
of Nippon, 889. 

BaL 181; ftoab^vratar. 181, 

Bgrat, eattlik 898, 

Blagatia bkOhmulatoa (Qnoy and Oaim.), 
181. 

Blootrolyaia of matkyl auignasium iodida 
pyridina aolutlon, 188. 

Sngmulkkt, 181. 

Epnnin Paac.. 180, 188. 

bravipannla Paae,, 181, 162. 
abiholMiiaia Obbayaabi, 151, 188. 
anbabalybaata Mhra. 151, 188. 

Oraaaitt, 189, 188, 171. 

Bpiglanaa Batw, ttl. 
mm Bataa, 171. 
eomaa aubap. lOrmoaana Kano, 171. 
aomaa anba^ formoaaaa (Behw.), 171, 
178. 
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E»ithmB<a mwim KOtik, ZS8, STC, m, 4U. 
wfits XOto. var. loatioomli Omn* 8M* 
415. 

mas Xatia var. oatUata Xttta., IM, 415. 
»ot«x Elite., aw, 400, 414. 
tiinrMa (Bhr.) XOta, 274, 414. 
tarvMa (Shr.) Kdti. var. franalata 

(Xhr.) Oma., 414. 

Mbra (Bhr.) Kfite., 274. 
aabra (Bhr.) Kilts, rar. poreallui (KOte.) 
Onm.. 294, 414. 

s«hra (Bhr.) Xttte. var. saxoniaa KOts., 
414. 

Btotot, 188. 

Buaoecontls minute Clsvt, 402. 

Bttnotia alpina (Naaa.) HtMt, 251, 258. 
Uigibha KOts., 258, 264. 
bigibba KOts. var. pumlla Grun., 247. 
bigibba Kflte. var. rapaatria Bkv., 247. 
flesuoM KOit.. 251, 258. 
graoiib (Bbr.) Balfs. 247. 

Ittiiarii (Bhr.) Orun., 251, 252. 
monodon var. koraana, 261, 258. 

monodon Bhr. var. minor (W. 8m.) 

Host. fo. bidoni (W. 8m.). 244. 
praempta Bhr., 264. 
praarupta Bhr. var. bidant Qrun., 402. 
praonipte Bhr. var. inflate Grun. fo. 
curta, 244. 

Euaaboldaa Gahan. 168. 

matsadal GraMitt, 168, 172. 
plagtatua Gahan, 164. 
plagiatua Kano, 168. 

Etiaalaebii. 142. 

Kuapongla, 202. 

Buthynnua «pp., 141. 

Bxocantroa Xub., 167. 148. 
ruftthorax Grauitt, 168. 

■ariatomacolatua Schw.. 168. 
taatudinaus Matauah., 168. 
taatudinrua aubap. bravlaateana QraaaiU, 
167, 168, 172. 

variapannb (Schw.), 168. 172. 

Rxoomttcba, 181 . 

Exoaphmroroa cbinanaU Tatteraal, 240. 
oragonanait Dana, 240. 


PalaomaanaalU Pie, 161. 

gracilior Bataa, 161, 162. 
bakka Graaaitt, 161, 162. 
haHtOiaiia Giaaaltt, 161, 162, 172. 
•abalba Graaaitt, 142, 172. 

Fardoa, 22. 

Fauna of Sakul taland tagoon, Bamboanga, 

201 . 

Flah, Iteing, 181: guitar, 141; Usard, 182; 
•argaant, 142. 
trap, 194. 

Fiakarr toduatHaa of Ragay Gulf, 175. 

Flatilih, 181. 

PlathMid, 181. 

Fomte Karat., 14, 95. 
paokypbloaua Pat., 95. 


Fragilaria eapuoina Daam. var. maaokpte 
(Rabh.) Qmn., 246, 401. 
oonatruana (Bhr.) Grun. var. anhaallna 
Hunt, 401. 

intermadia Gmn., 299, 491. 

Fromla Gray, 214, 219. 
alagana Clark, 204, 219. 
euatieha Fiabar, 204, 219, 220. 
indlea Clark, 216, 219. 

Indica KoahJar, 219. 

Indica ParHar, 204, 219. 

Japonica da Lorlol, 219, 220. 
iaponica Fkihar, 220. 

Japonioa Parrltr, 204, 220. 
major Koahlar, 220. 
paeiflea Claric, 204, 218, 219. 

Fruatulia vulgarla Tltw. var. rvpaatrla 8kv., 
247. 

Fry. 182. 

Fungi, blrdi^naat* 110; aorral, 97. 
Futemon-hig«naga*kaniflclri, 172. 
Futaobi-doboao*kamlkirt, 172. 
Futo-higanaga4Kamikirl, 171. 

G 

Galara Fr., 84, 42. 79. 
tanara Fr., 79. 

Gammanis kygi Danhavin, 204* 241, 
pules, 241. 

Ganodamaa Karst., 98. 
mangtfana Ii4v., 98. 

OaHtoh, 181 ; oompraasad-bodlcd, 181 ; round* 
hodlad, 181. 

Gaataromyeetea, 8, 4, 101. 

Gaattroateidie, 244. 

Gaateroateos aeulaatus aeulaatus (Xdnn.), 

244, 245. 

aeulaatus microcaphalus (Girard), 144, 

245. 

Geastar Miehtli. 109. 

hygrometrious Pars., 109. 

Garraa fllamantoaua (Cuv.), 182. 

Garridie, 180. 

Gil) mushroom, 6. 
nat, 194. 

Qissard shad, 181. 

Glabioatoma roaaa iiindl., 895. 

Gnathopogon emrulaseans, 818. 

Goatflsh, 181. 

GobiSdm, 244. 

Gomphonama acuminatum Bhr. var. eoro* 
nate (Bhr.) W. gm., 211. 268, 415. 
acuminatum Bhr. fo. pusilla Grun., 414. 
angustetum (KOts.) Rabh., 251, 258. 
QOttStrietum Bhr., 899, 416. 
comtrletum Bhr. var. ei^ltete (Bhr.) 
Olava, 415. 

intrioatum KOts., 251, 258. 
hitrieatum KOts. var. pumlla Rrun., 257. 
lancaolatum Bhr. var, Inslgnis (Gt«g.) 
Clava, 415. 

parvulom (KOte.) Grun., 414. 
smrvulum (KOts.) Onm. var, aatUiMlma 
Grun., 257. 
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CoiaplioB«iiMi — Oontintied. 

parvulom (Kdtt.) Cbnm. var. lasanoUi 
<Kttts. Omn.) Huai., 414. 

Ocmrontf* 183. 

Qonlattcr aaboa Qnijr, 218. 

GonSaatariitie FoitMn, 204» 208. 200. 
Oonlodiaeiia aebi* If OIL aad Troaeliel* 216. 
Gracmu Ooetchabiier, 8T7, 

Graaiiaatophora ooMmiom Shr.. 261. 

Grcrapar. 181. 

Grunt* thlek-llppnd, 181. 

Oolny* 27. 

Oiino, 204. 

GyxnnnaUrU Gray* 218. 

blaemta von llartena* 218. 
oarinifora Goto. 218. 
oarlntfora (tjam.). 204* 218. 
carinifova Sladen, 218. 
earlnifara von Martens. 218. 
inamis Gray, 218. 
apinoaa Gray. 218. 

GymnaateriidsB Porrier. 204. 204* 218. 
Gyroslyma aouminatum (KOts.) Eabh., 404. 
attenuatum (KOta.) Rabh. var. aalatlea 
Skv.. 404. 

H 

Had»<Haianthoahl4camlkirt. 172. 

Halfbaak. 182. 

Halltyla Flaliar. 217. 

r««ularla Plabar* 204* 217. 

Hanteaaliia ainphfoxyo (Shr.) Oron., 248. 
284* 276. 417. 

ampbloxys (Bbr.) Gmn. fo. eapitata O. 
MtUl.* 268. 

ampbloxys (Kbr.) Grun. var. rompaata 
Host., 248. 264, 274. 
ampbloxys (Rhr.) Grun. var. maSor 
Gmn., 276. 

ampbloxys (Khr.) Grun. var. rupastris 
Gran.. 277. 

ampbloxys (Shr.) Grun. var. vivax 
(Manta.) Gran., 268, 264, 276. 
ampbloKya (Sbr.) var. xerophila Grun., 
277. 

vfryata (Ropar) Grun. var. eapitellata 
Huai., 400, 417. 

Haplorehinm, 801. 

Haplorehls, 801. 

Hardtatl, 181. 

Hamlramphldai, 182. 

Hamiramphua paorpi, 294, 207, 801. 

Hapsaila balabaeansis. 264>266, 801. 

Harrinp. 182; daap*bodiad, 182; fimbriated, 
182 ; Indian sardine, 182, 

Haterophyas axpaetans, 294-299, 80l. 
Hataraphyld traaiatodas. datermlaation of 
tha pisatna Intennadlate boats of Pbtl- 
ipplna, by faadfnp axparimants. 298. 
Hateroaomata. 181. 

Haxapona Fr., 98. 

aplaria Pam., 98. 

RIppastaria Gray, 200. 

pbilippinaiiala Momantay and Roxas, 204, 
269. 


Hippopainl, 166. 

Hopao, 188. 

Holotboria pulla (Salanka), 202. 
RoHsha4ilina^maftt»lcan!iiblH, 172. 
Hoshiobl*blpanapa4aunlkiri, 171 . 
Hy^acam, 96. 

Rydnum Unn., 98. 

arinacaus Bull., 96. 
valuttnus Fr., 97. 
Hyman omy aates, 41. 

Hypnum, 261. 268, 266, 267. 
Rypomaatai oUdus Pall.. 244. 


Ibalay, 182. 

Mto. 181. 

Uiw, 181. 

Inanpcla, 177. 

Isopoda, 240. 

Istlophoridis. 182. 

Xtanp. 181. 

K 

Kaballas, 182. 

Kabaai, 181. 

Kabuta, 14. 

Kabtttanp abas. 91. 

bulok na kahoy. 75. 
bulaklak nanp bate. 98. 
bundok, 60. 
dapa, 48. 
daniuban, 70. 
ambudo, 67. 

pinfkan, 14. 49. 58. 75. 74. 
hlpanta* 62. 
hupts abaniko, 95. 
hupis bahay bubuyop. 98. 
bapis kopa. 112. 
h\ipis payonp. 55. 
hupis utak. 112. 
kaboy, 78. 

kalabau na may slnpsinp, 84. 
kaladanpin, 79. 
kantpana. 89. 
kampanlUa. 87. 
kapis. 92. 

Idnalauanp, 80. 
kolor aaufra. 65. 
kopanp maputiputi. 118. 
kopanp pula. 112. 
kulay dupo. 61. 

Ilia, 64. 

madalinp mapbapo np ayus. 42. 
vaababanp upat, 69. 
maltiin na dallri. 116. 
mabintahlit, 90. 
mamulatnula. 49, 50. 
mapula. 94. 

matipas at taabilop, 116. 
may mababanp balablbo, 96. 
puir pandonp, tOl, 103. 
may pUspuai, 88. 
may sanpa<aanpa. 98. 
may alnpainp, 60. 
mnkanp balat, 66. 
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XabttUnr-^OfmtiniidL 
amkant tlnlnffkftl, 91. 
ifmsiMt 89. 
parmof nm bollk, 85. 
panuMi n* mEiti]ii-itim« 84. 
pmntf M may fttaiKsing, 49. 85. 
patmng na putt. 88. 
payat anc tamrkay, 79. 
plUpIt. 59. 

pula aa mabalu). 104. 
pulot puktutan. 56. 
poncmt manga. 99. 
pttBio. 14. 44. 67. 
panto, ttawcd. 29. 
puiiftp. 57. 

Pttti. 50. 
tairiiig. 76. 
taing kabayo. 88. 

Uing kalabau. 87. 
t(gre. 58. 

Kabutihan. 14. 

Kaiag. 907. 

Kamaka huUun Danbaviti. 240, 241. 245. 
Raaiay iHlr patay. 105. 

Kaaaal. 182. 

Kanaal, 188. 

KaadaSI. 294. 

Kaaigtt. 188. 

Kanuplag. 182. 

Kapia. 183. 

Kayeiuf blooloratua Baailaamkli 242. 

Kamiu. 14. 

Kasag. 188. 

KaaUI. 181. 

Xatoyot, 182. 

Kauayan, 72. 

Kiboahi-hlganaga-kamlkirl. 171. 

Kikico. 182. 

ICikinh-bigaboao-kamikirl. 172. 

Kiliong, 161. 

Kinl. 182. 

Klnki-h{gaaaga.kamiklrk 172. 

Ktekliaa, 182. 

KOBB. KBKNETH A., aaa Trumiton and 
Ko«g. 

Kolokotok. 194. 

Koproa» 89. 

Korong-korong, 188. 

Kroaan. 182. 

Kroaon. 182. 

Kuat» 14. 

Kabkab. 102. 

Kugtong. 181. 

KuUt, 14. 

Kulatkulat, 44. 
btmdok. 72-<74. 
lKaitayan> 72. 
na may balahibo, 73. 
aa amy ludlakla. 74. 
aa may tings Ing, 74. 
na morado, 71. 

Kumo«bigaaaga«kamikfrk 171. 

Xttbaa. 68. 

Kovokobana^kamikirit 171. 


Lactariua Fr.. 42. 60. 61. 

Uotarius (Bl. and Sehn,). 182. 
▼olamos Fr., 60. 

Lamllam^ 147. 152. 

Lampetra fluviatUit (Linn.). 244. 
planar 1 (Bl.). 244. 

Lamprops korroantit Deiahavln. 240. 241, 
245. 

Laagkoy. 181. 

Lantaofi, 890. 

Ladbaray. 294. 

Lapad. 177. 

Uiph, 181. 

LargaraU. 176. 

lataa caicarifer (Bl.). 182. 

Latob. 182. 

Lawihao. 181. 

Ltaiberiaeket. 181. 

Lelattar Patort. 220. 
tpaeiotut Clark. 220. 

•paeiotat Sladen. 220. 

npaoiottu toa MarUnH. 204. 220. 

Laiognathidae, 180. 182. 

Lentinot Fr.. 12. 26. 43. 44. 71. 72. 
auraeariit Harlot and Pat.. 72. 
almartanut Lloyd, 72. 
exilit Klotascb, 72. 
fusoo-purpureuH Kalehbrannar. 78. 
infundibuliformia Bark., 73. 
pnarigidut Bark.. 73. 
ramotii Lloyd. 74. 
tajor^^aJu Fr.. 74. 

»quarrotulu 0 Berk, and Curt., 74. 

I^apioto Fr., 7. 36. 42, 48. 49. 56. 76. 
amerlcana Peck. 49. 55. 

Candida Copal., 50. 

cepaastipes Fr.. 13. 18, 60, 64. 

chlorospora Copal., IS. 15, 18. 48-52. 

crifltata Fr., 53. 

denundata Kabenborst, 56. 

graeilenU KrombhoUs. 53. 

hltpida Latch. 54. 

liiacaa Dretadola, 54. 

metulispora Berk, and Breitadola. 56. 

morgani Pack, 51. 

»p., 6B. 

Leucoptarioa petarai Rilgandorf. 244. 

Lethrinut oparcularit (Cuv. and Val.), 111. 

Linokia Nardo. 221. 
brownii Gray, 221. 

Gotten Ruato. 222. 
oraeta Gray, 221. 
diplax Mill!, and Trotchal. 222 
idiranbergli da liOrkd. 222, ' 
guildingii Clark, 221. 222. 
galldtngii Flther. 22f. 
guildingii Gray. 204, 281. 
gttJldingfi Sladan. 228, 
lanrigata Clark. 221. 
lasvlgata Fithar. 221. 
latvlgata (Llan.), 204. 221. 
liBvigata Lutkfloi, 221. 
iMvigata Kardo. 221. 
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Linoklft— Oontisiiwt 

^ar. fumdar* Donantay aad 
Roataa, 204. HI. 
laaehU Onsf, 222. 
miliaria Ton Hartaaa, 221. 
multlfora Clark. 221, 222. 
multifbra da Larlol, 222. 
muHIfora Flahar, 222. 
multilora Holly, 222. 
multifbra (Xtaoi.), 204, 222. 
multilora Xmtkan, 222. 
multttoraa Qrar, 222. 
muHlforia von Martana, 222. 
nioobarloa Lutkan, 222. 
omltliopus Varr., 222. 
badflea Gray, 222. 
pauelforia Ton Hartana^ 220. 
typua Mardo. 221. 
vaHolata Kardo, 224. 

Liuokildm Parriar, 204-206, 218. 

Liaard Hah. 182. 

Lobalbb, 181. 

Lokoa, 188. 

Ixmirleom kaatlaa from Poraaoaa, 147, 

Iiuidla Forbaa, 208. 

auMUlata Clark, 208. 
maeolata Dddarlain, 208. 
maoulata Ffailiar, 208. 
maeolata Koahlar, 208. 
maoulata Mortanaan, 208. 

UMOolata noil, and Trotabal, 208, 208. 
maoulata Parriar, 208. 

Luidiidm Varr., 208. 206, 207. 

Lumalian, 182. 

LatiaaMm, 181, 182. 

Lutianui argantlaMaulatua (F»mk.), 182. 
iuirua (Bl. and Balm.), 182. 
raalabarfieua (Beka.), 182. 

Lyoopardaea m , 106. 

Luacqpardon l4iiHi., 100-108. 
pyrlfoime Bokaaffar, 108. 


Maekaral, 122; abori-bodlad, 182; Bpaaiab, 
182; atripad, 182. 
liaerotoma BarviUe, 147. 
ertnaia (F.), 160. 

Babari Xmmaara, 147. 
tebaH Watarh., 149. 

Babart aubap. larmaMt Oraaaitt. 147, 171. 
kaiol Oraaaitt, 140, 171. 

Maerotomial, 147. 

MaiUto, 84. 

Makunat, 72. 

Malakiny alJtaptap, 68. 

Malapna, 182. 

Malaauyui, 182. 

Mamaranf, 44, 68. 

Manaayado, 44, 68. 

Maraamiua Fr., 48, 60. 

haematoeaphalua HtO., 00. 
oraadaa, 12, 18. 
pDopua Kalebbranaar, 70. 

Mamaa, 181. 


JIanambulao, 188. 

Maaobaa, 182. 

Haatoffloia dlfptiea Ayardb var. daaaai 
<Tbw.> Gruii*, 800, 404. 

Maya-maya, 182* 

Hagalaa]^ aordyla (Liirn.), 181, 

Hatalopa eyprtnoldaa (Brouaa.), 188. 
Halanaiaitar alagmna Xaao, 160. 

aplaadidua Kata, 100. 

Maloaira aranaria Moara, 400. 
yraanlata, 400. 

yraaulata (Bbr.) Haifa atatua X, 400. 
roeaaaaa Babb., 262, 284. 
roaaaaaa Babb, var, aalatiaa Bkr., 2$], 
262. 208, 206. 

roaacaaa Babb. var. cpidandron Qrun., 
262, 268-266. 

roaaaana Rabh. var. apidandnm Gnm. fo. 

padoeyelia Gnm., 204. 
roaaaana Babb* var. epidendron Qrun. 

fo. aplitaaa Bkv., 266. 
rocaaana Babb. var. indica Bkv., 268, 

285. 

•p., 261. 

UmWOZA, JOBB MIGUEL, PblUpplnv 

muabrooma, 1. 

Mane maenlata (Bl. and Schu.), 182. 

Maai^thaa aniomon, 240. 

^tomon oriantalla Gurjanowa, 240, 246. 
Maaaaini, 161. 

Mathyl magiiaatem iodide, aleoUolyaia of, la 
pyridine aolution, 189. 

Miiania Paae., 186. 

graaaliaellla Orwaltt, 166, 172. 
aid>faa«bita Bebw., 167. 

Mlczoliatnon, 296, 299. 
ap., SOL 

Mldgaa, new or littla*known, 818. 

Milkflab, 182. 

MJmidetta Paae., 162. 
famorata Paae., 162. 
puleballa (Oraaaitt), 162, 171. 

MIYADX, OEKZABUBO, Soolotteal atudlm 
on marina ralioa and Jand-loekad anl- 
mala In inland watara of Hlppon, 289. 
Mojarraa, 182. 

Molorebinl, liO. 

Momobuto-dbbgao-kamlkiri, 172. 
MonkLkamikIri, 172. 
Moniiiadara«*kaahi«kamildrl, 172. 

Monoebamlttl, 164, 160. 

Monoebamiia Guar.-Man., 166, 167. 
Monokammua, 169. 
bi macu la tu a, 166. 
dttbiua Gabon, 167. 
faaaia8«ttatna Qraaailt, 166, 167, 171. 
flltaorAia Ormaitt, 166, 167, 171, 
floaeulatua GraaaitL 167. 
bllarkr Paae., 164, 
aabuloaua (Bebw,), 166, 167, 171. 
parmutana Mhra, 168, 
aarleaomlaaaa Fairm,, 168. 
apamanotatua Pic, 187. 
aubfaaelatua Baiaa, 166, 167. 
taaaarula WbHt, tit, 
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Koaorehotrem*. SOI. 

eftMtronl, SSMM. SOL 

yokmwAl Kfttftvit*, 291^01. 

llottofdbotrwmiiiie, SOI, 

Moonftili, 192. 

IlMolMUm UlUo 111. 

Pm.. 10. 112. 

lloMligr** l«w. 149. 

]fu«tl vAlvimto Quay »n4 Qsim.. 182. 

«p.. 294, 290. SOI. 

Umtmdrn, 192. 

MnUi<U», ISO, 181. 

MuUpt, 182. 

Mutbroom, pill, 8. 

onttttr* in tb« Philippltitii 82. 
din«n4«n8» 29. 
onMitt, 28. 
soup, 29. 

28. 

Mushroonu, Cnssar*!, 1 ; coUsetion sn4 pro- 
ssrystkm of. for study, 86: eomnisr- 
eisl pxowinp of, In tho Phillppinos, 
24: odlbio wild. 28; fiM, 27; flos* 
ssry, 2: Indox to PhUippino, 119; 
list of sutbois on. 38; prspmtion 
of, for tho tsblo. 27; poppers stullod 
with, 81 ; PhUippino. 1 ; tomstoos stuff- 
ed with, 81. 
end oysters, 81. 
end toedstools. 6. 
beked with tomstoos, 31. 
imported into tho Phlllppinss, 21. 

In relation to man, 16. 
with ampaiaym, 27. 
with ohiokon, 28. 
with eooonot milk. 29. 
with shrimps, 28. 
with string beans, 80. 
with tinapa, 80. 
wi^ young corn, 28. 

Mtttlaus Fr., 104. 

bambnsinus (ZoU.) B. FIsch., 104. 

Myski, 249. 

rslicta. 246, 246. 

N 

Nebilsn, 181. 

Nardoa Gray, 228. 
agassisll Gray, 226. 
bsllonoe Koehler. 226. 
ilnsehl de Lorlel, 226. 
frianti Clark, 224. 229. 
frianti Fisher, 226. 
frianti Koehler. 204, 226. 
lemonnieri Fiiher. 224, 226. 
lemonniert Koehler, 204. S26. 
mollis de Loriol. 204. 224. 226. 
mollis Fisher. 226. 
novis-caledoniis Clark, SS4, 226. 
nons-oeledoaim Fisher, 226, 
nom celedtmhe (Fenrfer), 904, 226. 
novoMmlidMiiie Sledtn, 286. 
paneilbrts Clerk. 824, 228. 
panolforis Fisher, 226. 
paneiforis lOeden, 220. 


Kardoe --Continued. 

pauciforii (von Merteiis), 104, 896. 
s<inamnlesa FIsiMBr, 224« 226. 
sqummnlosa Koehler. 204. 228. 
tuberenlata Clark, 296. 
tubercttlete Fiiher, 296. 
tuberenlata Gray. 226. 
tuberenlata Koehler. 226. 
tubereulata (Mttll. and Trosehel), 204, 
224, 226. 

tnbereulata Bladen, 226. 
variolate Clark, 226. 
variolate Gray, 226. 
vsrfolata Bladen. 226. 
vaHolatiis Fisher. 226. 
vaHolatos (tam.). 204, 214. 

Natural, 188. 

Nanooria Fr., 42. 80. 

semiorbieularis Fr., 80. 

Navionla Bory. 406. 

amphibola Cleve. 411. 
amphihoia var. mansborlca fikv., 411. 
amphibola Cleve var. sabeallna Bkv., 
899, 400, 411. 
angliea Ralfi, 409. 

angiica Balfs var. snbsabta Grun.. 400, 
409. 

efneta (Bhr.) Khts.. 400, 409. 
eonfervacea KOts.. 278. 
contents Orun., 272. 

contents Grun. fo. biceps Am., 264, 
264, 272. 

contents Gnin. fo. clliptica Krasske, 
264, 272. 

contents Gmn. fo. parallela Peten., 
264, 272. 

cryptocephala Ktttx. var. intermedia 
Orun., 899, 408. 

costulata var. intermedia Skv., 409. 
ooatulata var. nipponlea Skv., 409. 
costulata Grun. var. sibirica Skv.. 400, 
409. 

cryptocephala XOtx. var. veneta (KOts.) 

Grun.. 899, 408. 
cuspidate Kilts., 406. 
cuspidate KOts. var. ambigua (Bhr.) 
Cleve, 406. 

cotlgua (Greg.) O. Mtill.. 410. 
gastrum Bhr„ 410. 
gibbula Cleve. 278. 
ignota Krasske, 264, 272. 
kenon Skv., 490. 407. 
kotsehyi Orun. var, rupeftris Skv.. 268. 
264, 270. 

lagerheimii Clevt var, tniermadia Hint, 
264. 268, 264. 269, 270, 
lagerheimii Clave var. lancaaiata Skv.. 
279. 

lagerheimii Cleve var. ovate Skv., 290. 
lagerheimii Cleve var. rahnsla Skv.. 299. 
lapidosa Krasske, 261. 264, 271. 

Lieentl Skv.. 279. 

kmgUrostris Bust. var. slbtrlea Skv,« 
400. 407. 

muthsa Kfita.. 970, 27L 
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N^vicul»<--Contiiiued. 

mntloa KQts. var. ritoaikiea Skv,, 17t. 
oblonga Kttti. vat. ftubpatall^ Bat- 
tray, 410. 
oedlata Skv., 271. 

oeallata Skv. vmr. polynaryka 8kv., 271. 
parputUU QroxL, 272. 
placaatola (Bhr.) Orttn., 410, 
plaoaatula (Ebr.) Gntn, fo, rostrata A, 
Kaycr, 410, 

paaudodaiparatia Huat. 271. 
paauteamlnuiwm 8kv.. 260. 
papula KOts., 407. 

papula Kota, var. aapltata Hutt,. 407. 
papula var. raetaiuriilatki, 407. 
radioaa Rflta.. 800, 400. 
xaiuhardttl Qnm., 256, 400, 
rhyaehoeaphala Kilta. vat. haukanals Skv., 
418. 

aallnarum Qrun.. 400, 408. 
vitldula KOta. var. atfuiMMlt Skv., 400, 
406. 

Navkuls bacllaraa Cleva, 407. 
daeipientaa Claw. 407. 
llaaolatia Clave, 408. 
maaolfbe Clave, 407. 
orthoatiehiD Clave, 406. 
punetatie Clevc, 411. 

Neidltttn dJetluata-punetaiutn Huat., 406. 
dttbtum (Ehr.) Clava, 300, 406. 
dublum (^ur.) CUrva lo, eonatricta Huai., 
899, 406. 

Iridii (Kbr.) Clave fo. vemallfi Beleb., \ 
406. 

iridia <£hr.) Cleve var. ampbigomphua 
<£br.) van Haurek, 406. 
mItabUe Hint., 405. 

Nematosnathl, 181. 

Namlptaridia, 180. 

Nemlptama iaponleua (81.). 182. 

N«o»yati, 246. 246. 

awatsehanaia (Brand). 240. 
tatanmadia (Caemiavaky), 239, 240, 246. 
Neptuniu, 202. 

ptlagiout (Unn,), 183. 
Nesumiba-bUraboio-kamlkiri. 172. 

Nidolatiaeea! Fiacb., 4. 110. 

Kitaacbla Hanaal, 417 

anguatata (W, 8m,) Otun.. 417. 
ansuatata (W. 8m.) Grun. var. capitata 
Skv., 400, 418. 

aplculata (Gtag.) Grun., 400, 417. 
eapltellata Huat. vat. elblriea Skv., 400, 
410. 

commuttia Rabb.. 419. 
dentlculata Grun., 418. 
fontloola GruttH 419. 
fniatulum (KUta.) Grun., 420. 
hybHda Gtun., 400, 418. 
palea (Kttta.) W. 8m., 269, 419. 
paka (KOta.) W. 8m. var. tunuitoa- 
trJa Grun., 410. 

patella 82ir. var, mongotlca 8kv<, 420, 
aibirlea Bkv., 400. 420« 


KHmebia-'Ountittiied. 

aublbieavla Huat. vat* aiblytea 8kv., 800, 
418, 

tryblkmena Kanta. var. debUbi (Am,) 
A. Her., 277. 

KltambUe bnobatia. 418, 
smaowlm, 418. 
laneeolataa, 410. 

Hneatea, 41A 
tryblionalUa, 417. 

Nyetbocnini, 168. 

O 

Octopoda, 188. 

Oetopua, email, 188, 

Offaog, 188. 

Ohouff, 14. 

OmpbalU (Per.) Fr., 42, 68. 
reolinia Fr., 68. 

Oneorbjmahua adonia Jordan and McG., 243. 
gorbuaeba (Walbaum), 244. 
kawamurae Jordan and MeO., 248. 
keta (Walbaum), 244. 
maaott Brevoort, 242, 248, 246. 
nerka (Walbaum). 248, 246. 
rhodttttta Jordan and MeG., 248, 246. 

Oons, 14. 

nk dayami, 76. 
na poUiot 67. 
na punti, 76. 
na tai dueg, 61. 
itim repoUo, 07* 
ti bantoa. 67. 
ti garami, 76. 
ti aaba, 76. 

ti takki nuang, 16. 51. 
tl uleg, 100*-P04. 
ya balit, 88. 

Opheodesoma apeetabilla Fiaeber var. puerto- 
galene Bomantay, 201, 202. 

Opbidiaater Af., 228. 
clathrata Grube, 221. 
ehttnbargli IfflUer and Troicaiel, 222. 
granifer Clark, 228. 
graniler Lutkan, 204, 228. 
lanrbrata HOn. and TroacKe!, 221. 
omltbopne MtUL and Trooohd, 222. 
eauamana Clark, 288. 
aQuamma Fkbtr, 204, 228. 
tuberculatua HfUl. and Troachel, 826. 

Opblocema ertnaeeua MCUI. and TroMbel, 202* 
■eolopeudrina (Lam*), 202. 

Orehidaeeit. 805. 

Oreaater Itftll. and Troeebel, 211, 213. 
alveolatui Bell, 812. 
alveplatua Fl^. 212* 
ahroolatiii (Parrkr), 204, 212, 218* 
deoderkdnt (Soto, 80A 212. 
nodoaui Ban, 202, 211* 
nodoaua dark, tll\ 
nodoaua Ftabar, ill. 
nodoaua (Ltna.), SOI, 204, 211-<'2l8. 
nodoaua var* liMulatBi Domantay and 
Boxaa, 204, 111- 

oVtnaatua MtUl and Tmebel, 214, 
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Onwtvite Titht. 8D4-1M. 811. 

Orth9el«diiB«f B17. 

OiUMTidiB, f44. 

Oiaplwt, 48t. 

erl»t« ttUl LUia.. 808 . 
eueaXlAt* Bom* 808. 
ftlommiii Gotild, 808. 

Fatttiino. 808. 
iiuUsbOiiMMiii Favitlno. 808. 
palmip«i Soiprarbr* 808. 

OthiiSa aridanaUa da horUA, 280. 
aridanalla DOdarlain. 280. 
aridaa^ Koahkr, 880. 
aridana&a Mfttt. and TroachaJ, 280. 
eHdanidSa Parrtar. 280. 
luaonioa Gray. 280. 
porpnraa Fiahar, 280. 
parpuraa Gray. 280. 

Oting bondo» 182. 

Oyiiiar farming* 808. 

P 

Pagi* 182. 

Fagtimi* 202. 

Pakan, 181. 

Palad. 181. 

Palaemonaiaa app.. 188. 

Palma brava, 188. 

Pampano, 182. 

Pmndaoan* 182. 

PmnaMtui Fr.* 18, 42. 88, 80. 

eampanulatua liinn.. 88. 

Pangalaiob 186. 

Panta, 104. 

Panua Fr., 48, 71. 

rudb Pf., 71. 

Parang, 84. 

Parapara. 14, 106-108. 

Paraaeoeotyla» 295. 

Fargo, 182. 

Pargong Dog, 182. 

Paaayan. 188. 

Paling. 182. 

Patirialla axigua Clark* 227. 

«xigua FUbar, 227. 
axigua Varr., 227. 

Patlay, 182. 

Patuna. 181. 

Payong abaa. 16, 49, 51, 62, 

Payungpayuiikmn. 14. 
kulog. 57. 
malagu, 84. 

Paeiin, 188. 

•p., 188. 

Podallon iaognomum Linn., 202. 

Paliaan* 196. j 

Paniaai app.* 180, 188. 1 

Pantgaaroptla Sladatt, 218. 

obtuaatua (Bory do Saint Vinoant), 204. | 
214. 

Obtnaatna Sladm. 214. 

^lodorma Flabar, 204, 218. 
tylodarma aar. aaindortnala Domantay 
and Boxim* 204, 218. 


Pantaearoa alaacdatua Koablar, 212. 
alvaolatua Parriar* 212. 
obtuaatua Parriar, 211. 
turritoa Parriar, 211. 

Pantaoarotidm Gray, 204, 206, 212. 
Pantadaeij^loiaatar miliaria Linak, 221. 
Pantanaura albicomia Maig., 881. 
eigulata Walk., 817, 
intagrum Kialf., 881. 
kyotoanala Tokunaga, 817, 
okadai. 811, 816, 810. 

Pentapadllum aordana van dar Wtlp, 821. 
Patrotnyaonliiaa, 244. 

Pasiaa (Dill.) Linn., 110, 112. 
poatulata (Had.) Part., 112. 
aukipaa Bark., 10, U8. 
trieboloma Htg., 118. 
vaakuloaa BiUL, 118. 

Phagieola, 296. 

Pkalaanopaia. 886, 886. 

PhalloMam Fr.. 101. 

PhatiuB Para^ 104. 

marulinua Bark.. 108. 
tenuia Lloyd, 104. 

PhanaroBonia Sladan, 208, 205, 206. 

Phtllppina batarophyid tramatodea, datarmi* 
nation of tha pbelna intermadiata 
boata of, by faadJng axparimante, 298. 
muahrooma, 1. 
triehoglottia. 885. 

Pholiota Fr., 42, 81, 86. 

auritalla Fr., 81. 

PhriaaomiAi, 162. 

Pbyeomyeetaa, 88. 

PbytOBcilnl, 171. 

Pinnularia Ehrenb., 251, 411. 
acroaphaaria Brab., 275. 
aaatuarii Clave var. rapartrla Skv., 275. 
balfouriana Oran., 274, 
balfooriana Gran. var. atauroptara Skv., 
261, 266, 268, 276. 
boraalia Bhr., 266, 274. 
boraalia Ehr. vmr. mpaatrla Skv., 274, 
brariaoatata Clava, 255. 
eonvergant Skv., 278. 
diatingaanda Clava, 412. 
faaoiata Largeat., 278. 
gantiUa (Donk.) Clava vai*. aibirica Skv., 
266, 412. 

gtbba Ehr. fo. aubundulata Mayer, 266. 
latn (Brab.) W. Sm. fo. tburingiaca 
(Babb.) A. Mayar, 264, 274. 
laptoBoma Gran., 278. 
maior (KQta.) Clava var. linearia Clave, 
276. 

mieroatauran (Bbr.) Ckva, 256. 
atraptornpha Clave var. intamipta Skv., 
261, 266. 

atreptorapha Clava var. ariaar Skv., 281, 

266. 

sabeapitata Grag^ 266. 
undtilata Grag. var. aibiriaa Skv., 400, 
411. 

viHdia (Nitaich) Ehr., 411. 
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Pinnukrte compkocat, 411* 
paimIkUitrkka, 411. 

Pinii* 20. 

Pktiefatliyi tUlktw (PiOL)* 242. 

PktjrMpbalfdn* 181. 

Pkooglowldw. 242. 

PkeoffloniM »ttSv«lis Ttnim. «&d Sdiktff). 

248. 244. 

Pkctorhlnehut 9pp»p 181. 

PkurofM^tidtt. 242* 

PlmiTVtii* Fr.. 12. 14. 28. 42. 82. 88. 71. 
emnvM Qu«I«t. 82* 

«omuoQplM (Pam.) Boodler, 84. 

limpidtti Fr.. 84* 

optinttai da Xhurlan and 84* 

oatrantua Pr.« 20, 21. 44. 82. 8ft. 

porriffana Pam*. 68. 

pnlmonarii Fr*. 88 . 

nlmiuitta Fr.. 66. 

ap*. 44. 

Plotoaua aiuiuiUarig (Bl.), 181. 

POCHPO. 181; 

Pcdaban, 182. 

Plutanlua Fr*. 42. 20. 
aoprcvpliitea Pack. 20. 

Pluteua Fr.. 42. 77. 
eamlniia Fr.. 77. 
ton^latriaOnt Paek, 78. 

PokmamidM. 188. 

Poljrpoimcafa. 80. 

Polyporaa (Mlehali) Fr.. 88. 84. 
katuUnua. 88. 
annffnlnaiia Linn*. 84. 
agnainoaoa, 88. 
anlphuraiii Fr*. 84. 

Pomndaald, apottad, 182. 

Pomndaaya hnatn (Bl.). 182. 

Polnatoealpa r a aani m S, J. 9m., 888. 

Pptomogaton ap*. 888. 407. 408. 

Pomfrat. tdaak. 188; afhrtrr. 182. 

Pot«y. 182, 

Prlonliua. 147. 

Prlatfpomoldaa miarodmt (Stalnd.), 181. 

Paaoothan Gakan. 184. 
albomamilata, 186. 
bflaria Gakan, 184. 

bHaria (Paaa.). 154. 171. < 

hllaria anbap* albomaanlaia Kano. 184. 
btiavia var. maebidaf Said. 184. 

PaalUota Fr*. 7. 28, 42. 82. | 

armoatlota Oopal., 82. ^ 

aampaatrk Fr*. 8. 11. 20, 22. 28. 82. 88. 
aampiplHa Lfan. aar. adoBa Vtttadini, ' 
88 . 

eampaatria Linn. aar. nmbrfna Fr.. 88. 
fiOttitnla Ft,. 84. 
laaonianala Graft. .14. 
mmilHI Copal.. 86. 
parfuaeua Copal. 11, 88. 

•ilvloola. 18. 
tp., 49. 

(Amanitopaia) parfuaeua. 40. 


Paatbm, 82. oo. 

Panlkrralla Fr.. 28. 42. 80. 

diaaamifiau Fr., 00. 
Psaadoablronomna MaUoeh. 877. 
inopinna Burkhart. 240. 242. 
iaponiena Bnrkbart, 240. 24L 
PnffbaDa, 108. 

Pugad (Qir ibon, 110. 

Pukot. 104. 

Putto^ 808. 

Pnddiopala ganata. 206. 200. 801. 

mariaillai, 209, 201. 
Pyrraroldaa mantlaniia. 208. 


QuinavHa. 188. 

Quitaag. 104. 

R 

Raahraantron aaaadum (Linn.), 182. 

Ragay Gulf, fiihary induatrlaa of. 175. 
Baatralligar braebyaomua (BIkr.). 182. 

chryaoBontia (Rdpp.), 182. 

Ray. 182; oow-noaad, 182. 

Rayado, 181. 

Raliaa, marina. In inland watera of Nippon, 
aeologleal atudica on, 220. 

Ramora. 182. 

Rhaotanytaraua formoaaa Klaff.. 284. 
Rblaoptara jaranlaa MOll and Henlt, 182. 
Rhopalodia gibba (Ehr.) O. MOB.. 258. 278. 
glbba (Bhr.) 0. MtHl. 290, 418. 
gibba (Xhr.) 0. Mail. var. vmitHeoaa 
(Kbr.) Gran.. 800, 417. 

Rhynebobatna dflddantia (Forak.). 181. 
RIgodott. 182. 

Riadarpaat vaccina, praaarvation and puH* 
Seatioo of dry. 120. 

Riring, 181. 

Rompa, 281. 

RoadlUUa Thoma.. 188. 

famoratoa Graaaltt 186. 172. 
boHanpia Kano. 188. 
nuabanaia MatanabRa. 188. 

Round aaad. 281. 

ROXA8, HILARiO A., aaa Dokaktat and 
RoxAa. 

Roaltaa gatnylppHora. 12. 

Runnara, 181. 

Ruaaula Fr., 18. 42, 44, 81. 
aangnlnaa Bnlliard. 81. 

8 

Saglng-aagHif. 181. 
aalMsh, 182. 

Bakag. 178. 

Salmi laland Lagoon, Ikmboanga. fauna of. 

201. 

Salambao. 27^ 

Salangiebthyi mlarodon. 244. 

Salangkto 244. 

Salap, 178. 

OMaaa. 182. 
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Ut. 

BAhnlnSMif iftS. 

fitelmon. 191. 

SttlinoiitdAt 949, 949. 

949. 

m a fa m (WallMivuii), 949. 
mtiralMi IMbtaw. 949. 
plitviu* Hilgwnaorf, 949, 949. 

d«p««dliU, 199. 

8sre«Athln», 999. 

fimrsAntbui, 981. 

SArdlntUm (ImbriAtA (Cuv. and Val.), 169. 
lonilMiw (Cttv, And Va 1.>. 192. 
ptrfomtA (Cantor), 198. 
ipp., 190. 

Saurldji Imnbil (B1.). 189. 

Sosd. round, 191, 

SiMitophnaui nrciii (Linn.). 198. 

Sehisopbyllum Fr., 48. 89. 
aliMUBi Linn., 99. 
oommutie Sehroot.. 28, 89. 

Sekisopodn, 889. 

8el«nldie, 180, 181. 

Bckroderma Pern.. 108, 
noAfttir Pr.. 109. 

8ttimb«re|M«i tpp.. 181. 

Seonbrid». 180. 182. 

Seutonrmulis app., 181. 

SkqrUatar ffnmopliin Ptrrlar, 998. 
indieui Pitrrior, 218. 
noino-ealadonlni Porrfor. 228. 
ataUn llaehiaaninK, 222 . 
tuboreulntua P«rri«r, 228. 

San eueumber, 182. 

S«bo, 191. 

Sicapo, 181. 

Si « n it g nro, 181. 

Bakobtttotafoehi-uauba-knmikirl, 171. 

SnrtMiiit Sah, 189. 

Snrixia Pnaa., 189. 

nlboplanm OraMitt, 171. 
ntrfponnia Plo, 189, 171. 
botalanala Knao. 170. 
ffriaalpanna OraMitt, 189, 171, 179. 
lonffloomli (Pnae.), 170. 
lonvieonila SoIiwh 170. 
altantlaomlB SohwM 170. 
alnion Qiwitt, 189. 
aaikanrlean Grwam. 179, 172. 
taatMwiaollia Knim, 189, 171. 

Snmnidii^ 191. 

Bhnd, giunrd, 191. 

Shark, 182; hammarhaad, 182. 

Shlltakt. 91. 

Sldf«*hlma*iroinafii4niaikiH 179. 

Shrimp, 191. 

SlbM-alMOl, 177, 

SIbohOt, 191. 

SIpanSd. 189. 

Blidat, il, 

BSlailnidai^ 188. 

SlnomUamia ItMUiia (Klkuobi), 940. 941. 


Siphonoehallna, 909, 

SKVORTEOW, B. W., Fraali-watar dlatoma 
from tha anatnma ol VladlvdatOk, 991 : 
8nba«Hal dlatoma ftom Pto-Ohlanp- 
Shanp PpovCnoa, Manehoukuo, 983 ; 
Dlatoma twm Ranon Laka, Trana* 
haikalla, Sibaria, 899. 

SUpmouth, 18^ 

Snappar, 189 ; flama-eolorad, 199 : malbar rad, 
182; allvar«apottad prap, 199. 

Sodaod, 191. 

Sorodaa, 181. 

Bpada, 181. 

SpadaAah, 192. 

Spaniotoma akamuai, 818. 

(BokiaffarlaQa) biaolor Sett., 819, 829. 
(Orthoeladitui) altamnal Tokunaga, 917. 
919. 

(Triehocladiua) chalybeata Bdw., 919. 
Sparua baida (Forak.), 182. 

Sphymnidm, 181, 

Spinuloaa Perrier, 204, 208, 227. 
Stamnoeoma, 298. 

StauroehOua RidL, 988. 987. 
faaeiata Ridl., 888. 
ionoama Sehitr., 889. 
luaoaanala Amea, 899. 

Stanroaeki montana Rraaake. 289. 
ohtuaa laperat, 268. 
parvula Gruo. var. mpestrin Skv., 989, 
288. 

idkoenieentevon Bhr. fo. praeilia (Dip- 
pel). 264. , 
mpectria Skv., 288. 

Stauropaia Beath., 887. 

Stauropfla Reichb. f., 986, 888. 
fhaeiata Benth., 888. 
paUena, 186. 

philippinanaia Raiebb. f., 891. 
philippinaoaia var. braehiata Amta and 
Quia., 891. 

purpurea Lapeoek, 991, 

Wenaalii Amea and Quia.. 802. 

Btatlaatar Qrar, 210. 
beleberi Grap, 210. 
beleberi Sladen, 210. 
praeUia Itobina, 210. 
ineai DOdarleln, 210, 
inaai Orap, 204. 2(0. 
ineai Koabler, 210. 

Ineei Sladan, 210. 

Stellonja aebinltaa Ap., 229. 

Starnpamna Bauaa, 974, 877. 

I Stenoehironomua SUaff., 826, 

Stapbanodlaene eareonanaia Grun., 886. 
Btletodora puetrerol, 908-290, 901. 

manflanafe, 296, 299, 299, 901. 
Btromateua rineraua 192. 

ntpar (B.>, 182. 

Btropbaria Fr., 42, 88. 

aamiflobata Fr„ 88. 

Biikipaka, 90. 

BuaAkubi-kaabt-karaildri, 179. 
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Owinlte ewprinll Bnb.. 4U. 

420. 

INiteU* Bhr. irar. aMMf^Uea 8kv.» 4t0. 
pdtonk P«at.» 480. 

Sfttapta mMuUta (Oham. wod SfMV^wrdt), 

808. 

flysMOia MB* KOta. var. raOkiui (KOta.) 
Hiiat, 408. 
allliila KOta.. 801, 
miBpbkapkala KOta., 858. 
rtm»m BOta. var. aeotiaa Onm., 402. 
afaia (Nftaaali) Kli?. var. ampUHoraebaa 
(Ehr.) Oruii.* 800, 800, 40L 
vaudiariia Kttta., 401. 

SFBodoatldia. 180. 

Spaptcra auMolaaaa XJaiioa, 898, 897. 

T 

Taba£|0^ 181. 

rrabam i88. 

Ikballarla fanattrata (tomak) JCOta., 858. 
Tal^ftaiur OacA, 14. 88. 99-101. 

Talfibaap^dasa na may balabfbo, 100. 
tklwaa«baitoaa-blaaiiagm-kain0cii4 171. 
Taiwaa-klboaU^kandldri. 171. 
Talwan-kikko^eblbi^lcamfkirl. 172. 
Taiwan^yafcsuboaliUcaJBtkirt. 172. 

Tallloiur, 294. 

Tidl4iDa tl otot. 14. 

Tambakol. 188, 
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